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OnobOpena u pekomengoBaHa ¢ /P7I€ ATO:: R
He/bI0 NPAKTHYECKOro MPHMeHEeHH S 3amecTutéiin aupexTopano QOJ1
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{ R LS
00meo0pa3oBaTeIbLHBIX JHCIHHUILINH ‘ o b, fE S
Iportoxoa Ne 01 ot 02.09.2024r. 02.09.2024r. .~ "

Pabouas mporpamma o6mmeo6pazoBaresbHoiL y4eOHOU MHMCIUILIUHBL  «XHAMMHSD
paspaborana Ha OCHOBe (eepatbHOrO rOCYyTapCTBEHHOIO  00pPa30BaTEIHLHOTO
CTaHIapTa cpefHero obiiero obpasoBanus (natee — OIOC COO), yrBepxaeHHOrO
npukasoM MunoOpHayku Poccum ot 17.05.2012r. No 413 (c BHECEHHBIMH
usMmeHeHusmu (Ilpukas or 12 asrycra 2022 rona Ne732) , npumepnoi paboueii
IpOrpaMMbl  O0IEOOpPa30BATENBHON — AMCHUILTHHEL  «XHMHSD, 0JI00peHHOI
nenaroruaeckum coseroM ®I'bOY JITIO UPIIO (ITporoxonm Ne 13 or 29.09.2022r.),
YTBEPXKIECHHOH Ha 3aceianuu CoBeTa 110 OLEHKE COMEePIKaHNSI U Ka4ecTBa IIPUMEPHBIX
pabounx ImporpamMMm o06Ine0O6pazoBaTETLHOIO U COLIMATIbHO-TYMAaHUTAPHOI'O LIUKIIOB
CIIO (Ilpotoxonr Ne 14 or 30.11.2022r.) c yaetom ®@PI'OC cpennero
npodecCHoHaTbHOro 0bpasoBanust mo mpodeccun 15.01.05 CBapmuk (py4Hoii u
4aCTHIHO MeXaHH3HPOBaHHOM cBapku (HannaBku) (IIpukas Muno6prayku PO ot

15.11.2023 Ne 863)

Opranuszanusi paspaGorumk: [ocymapcTBeHHOE GROIKETHOE podeccroHaIbHOE
o0bpa3oBaTeNbHOE yupexkaeHue PocToBCKkoit o6macTu «MunnepoBckuii  Kazayuii

KaJIETCKUN MPO(ECCHOHAIBHBIN TEXHUKYM)»

Paspaborunk: [Tymkapesa C.U. npemonaBareis XUMUH BBICIIEH KBaJIU(DUKAIIMOHHON
KaTeropus  roCy1apCTBEHHOTO  OHOJUKETHOTO  00pasOBATENBHOIO  yUPEXKIEHHUS
PocroBckoll obmacti «MWLIEpOBCKHiT Ka3aumii KaneTCKHil IpohecCHOHAILHBINA

TCXHUKYM.
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1. OBILIAST XAPAKTEPAUCTUKA ITPUMEPHOI PABOYEM TTPOI' PAMMBI
OBIEOBPA3OBATEJILHON JUCHUTLIAHBI «XUMMSH
1.1. Mecro IMCIMILIMHBI B CTPYKTYPe OCHOBHOM NMPO(hecCHOHATLHOM
o0pa3oBaTeIbHOI MPOrpaMMbl
OO6meoOpa3oBaTenbHas IUCHUINIMHA «XHUMHS SBISETCS 00s3aTEIbHOW YacThIO
o0mreoOpa3oBarenbHOro IMKiIa oOpa3oBaTenbHOM mporpamMmbl B cooTBeTcTBUU ¢ DPI'OC mo
npodeccun 15.01.05 Capiuk (Py4yHOil 1 YACTUYHO MEXAaHU3HPOBAHHOI CBapKH (HAIUIABKH) U
OTHOCHUTCA K yKpynHeHHou rpynne 15.00.00 MammHocTpoeHue.

TpynoeMKoCTb AUCLMILTHBI «XUMUsD» Ha 0a30BOM YpOBHE COCTaBJIAeT 72 yaca, U3 KOTOpbIX 64 yaca -
0a30BbIif MOIYITb (6 pa3merioB) U 8 YacoB - NMPUKIAIHONW MOAyIb (1 pasjmen), BKIIOYAIONUN MPaKTHKO-
OpUEHTHpOBaHHOE cojepxkanue mnpodeccun 15.01.05 Cpapmuk (pydHOH W YACTHYHO
MEXaHU3UPOBAHHOMN CBApKH (HAILJIaBKH).

[IpuknagHoit Momynb BKIIOYaeT oauH pasnen. Paznen 7 «Xumusi B ObITY U IPOU3BOICTBEHHOM
JESITEIbHOCTH 4YEJIOBEKa» peaju3yeTcss Ha MaTepuaje KeHMCcOB, CBSI3aHHBIX C 3KOJOTHYECKOU
0€30IacCHOCTBIO U OLIEHKOW MOCIEICTBUI OBITOBOM M NPOWU3BOACTBEHHOW AEATENBHOCTH OymyIien
PO eCCHOHATIBHON IeATETLHOCTH O0yYarOIINXCS.

[Tepuon oOyueHHs | pacmlpesieieHHe IO CeMecTpaM OIpenesieHbl € Y4YeTOM JIOTMKH
dopMHpOBaHUS TPEAMETHBIX PE3yJNbTAaTOB, OOMMX ¥ TNPO(EeCCHOHATBHBIX KOMIICTEHIINH,
MEXIPEIMETHbIX ~ CBA3ed € JAPYrMMHM  JUCHMIUIMHAMH  00IIeoOpa3oBaTeNIbHOTO U
oOmrenpoecCHOHaTFHOTO IUKIOB ydeOHoro miaHa B cootBercTBuu ¢ PI'OC mo mpodeccun
15.01.05 Capuuk (py4yHO#H ¥ YaCTUYHO MEXaHU3UPOBAHHON CBapKU (HAILIABKH).

1.2. Qe u IUIaHUpyeMble Pe3y/IbTaThl 0OCBOCHHS! TMCLUILIMHBI
1.2.1. e 1 33724 AUCHUILIHHBI
DOpMHUPOBAaHUE y CTYJICHTOB MPEACTABICHUS O XMMHUYECKOM COCTaBIISIIOIIEH €CTECTBEHHO-HAYYHOU
KapTUHBl MHUpPAa KaK OCHOBBI TPHHSATHA PEIICHWH B JKU3HEHHBIX W IPOM3BOACTBEHHBIX CHUTYaIIUX,
OTBETCTBEHHOTI'O MTOBEJICHUS B IPUPOIHOM Cpeie.

33}1&‘[1/[ AUCHUIIJIMHBI

1) C(I)OpMI/IpOBaTB IIOHHUMAaHHuC 3aKOHOM€pHOCTCﬁ MMPOTCKAHUA XUMHUYCCKUX MPOLECCCOB U SIBIICHUI
B Oprxcanmeﬁ cpeae, LIEJIOCTHOM Hay‘{HOﬁ KapTUHBI MHPA, B3aUMOCBA3HM H B3aUMO3aBUCHUMOCTU
C€CTCCTBCHHBIX HAYK;

2) pa3BUTH yMEHHs COCTABJATH (OPMyYJIBI HEOPTAHUYECKUX M OPTaHMYECKHUX BEIIECTB, yPABHEHHS
XUMHUYECKUX peaKUUl, OOBICHATb HX CMBICI, HMHTEPHPETUPOBATH PE3YIbTaThl XUMHUYECKHX
DKCIIEPUMEHTOB,

3) chopMHpOBaTL HABBIKM NpPOBEIEHHWS TNPOCTEMIIMX XHMHYECKHX OKCIIEPHMMEHTAIBHBIX
HCCJIEIOBAaHUN C COOJIOCHUEM IpaBHUJl 0€30IacHOr0 OOpalieHHs ¢ BELECTBAMH U JaOOPAaTOPHBIM
000pyI0BaHUEM;

4) Pa3sBUTb YMCHHUA HCIIOJIb30BATh I/IH(bOpMaI_[I/IIO XHUMHYECKOI'O XapaKT€pa H3 pa3IndHbIX
HNCTOYHUKOB,

5) chopmupoBaTh yMeHHs NPOTHO3MPOBATH IIOCIEACTBHS CBOEH IEATENBHOCTH U XUMHYECKHUX
IIPUPOJIHBIX, OBITOBBIX U ITPOU3BOJCTBEHHBIX MPOIIECCOB;

6) cpopMHpOBAaTH TOHMMAaHWE 3HAYUMOCTH JOCTHIKEHMH XHMHUYECKONM HAyKH W TEXHOJOTHH s
pa3BUTHUS COLIMATIBHON U IPOU3BOACTBEHHOH cdep.



1.2.2. Ilnanupyemble pe3y/IbTaThl 0CBOeHHs 00111e00pa3oBaTeIbHON JHCHHIVIMHBI B cooTBeTcTBUM ¢ @I'OC CIIO 1 Ha ochoBe ®I'OC COO

aKTyaJTM3UpOBaTh MPOOJIEMY, paccMaTpHBaTh e
BCECTOPOHHE;

- YCTAHABJIMBATh CYIICCTBCHHBIM TpPU3HAK WJIH
OCHOBAHUA IJIs1 CpaBHeHI/ISI, KJ'IaCCI/I(i)I/IKaHI/II/I nu
0000111IeHHS;

- ONpefeNATh IEAH JEATEIbHOCTH,
napamMeTpbl U KPUTCPUH UX TOCTHKCHUS,
- BBIABJIATH 3aKOHOMepHOCTI/I 158 HpOTI/IBOpe‘-H/Iﬂ B
paccMaTpUBAEMBbIX SIBJICHHSX;

3a/1aBaTh

Kon u IInanupyemble pe3yJbTaTbl 0CBOCHHUS IMCIUIITTHHBI

HAaNMEHOBaHHe 5 >

OPMHPYeMBIX Oo0mmue JlucuuIIinHApHbIE

KOMITeTEHIIHIA

0KOl. B yacTu TPyA0BOr0 BOCIIUTAHMSA: BIQJIETh CHCTEMOW XMMHYECKMX 3HAHWM, KOTOpas  BKIJIFOYAET:

BeiOupath - TOTOBHOCTb K TpyAY, OCO3HAaHME LIEHHOCTH |OCHOBOIIOJArAIOIME TOHITUS (XUMMYECKUN DJIEMEHT, aToM, JIEKTPOHHAS

CIIOCOOBI MacTepcTBa, TPyI0It00ue; 00os0uka atoma, 5-, p-, ¢!-3JE€KTpOHHBIE OPOUTAIIM ATOMOB, HOH, MOJICKYJIa,

pellleHNs 33a4  [TOTOBHOCTb K  aKTMBHOM  JI€STEIbHOCTU BAJICHTHOCTb, 3JIEKTPOOTPULIATENILHOCTb, CTENEHb OKUCIIEHUS, XUMHUYECKast

MpoeCCHOHATb | TEXHOJIOTUYECKOM M COLIMAIbHOM HAalpaBJICHHOCTH, |CBSI3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIM OOBEM, YTIIEPOJHBIA CKEJNeT,

HOM CIIOCOOHOCTh ~ MHHUILIMMPOBATh, IUIAHUPOBATH U |(PyHKIMOHAIBHAS IPYIINA, PAJAUKal, H30MEpHsl, ©30MEpbl, TOMOJIOTUYECKUH P,

JESITENIBHOCTH CaMOCTOSITEIIHHO BBITIONHATH TaKYIO 1ESITENTbHOCTD; TOMOJIOTH, YTJIEBOJIOPOJbI, KHUCIOPOA- W a30TCOJIEp)Kalle COETUHEHUS,

NPUMEHUTENIEHO |- MHTEpeC K pa3IuyHbIM c(hepam MpodecCHOHATEHON OMOJIOTMUECK AaKTUBHBIE BeLIeCTBa (YIJIEBOBI, KHPbI, OCIKH), MOHOMED,

K pa3Iu4HbIM JIeSITeNIbHOCTH, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHbIE  COEIMHEHMS,

KOHTEKCTaM OBinagenne  yHHBEpPCAIbHBIMH  y4eOHBIMH KPUCTAIUTMYECKasl PEIIeTKa, THUMbl XUMHYECKUX peakuuil (OKUCIUTETHHO-
NMO3HABATEJbHBIMU /1fICTBUAMM: BOCCTAaHOBUTEINBbHBIE, 9K30-U IHI0TEPMUYECKUE, pEaKLIMM HOHHOTO OOMEHa),
a) 0azoBblIe JIOTHYECKHUE AeliCTBHUSA: pacTBOp, MEKTPOJINTBI, HEIIEKTPOIUTHIL, HIIEKTPOJIUTHYECKAsT TUCCOLMALNS,
CaMOCTOSITEIBHO dbopmynupoBaTh u OKHCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHUECKOHN peakluy, XUMUYECKOe

PaBHOBECHUE), TEOPUU U 3aKOHBI (TEOPHUS] XUMUUECKOTO CTPOCHHS OPTraHUYECKUX
BemiectB  A.M. bBymiepoBa, Teopus AIEKTPOTUTHYECKON TUCCOLMAIIH,

nepuognueckuii 3akoH JI.JM. MenneneeBa, 3akOH COXpaHEHHsSI MAacchl),

3aKOHOMEPHOCTH, CHMBOJIMUECKHUI SI3BIK XUMUH, (DAKTOIIOTUIECKHUE CBEICHUS O
CBOICTBaX, COCTaBe, MOTYYCHUN U 0€30ITaCHOM HMCIIOIb30BAHNN BAYKHEUIIIHX

HEOPTraHWYECKUX W OPTraHWYECKUX BEIIECTB B OBITY M TMPAKTHUYECKOU
JIESITETbHOCTH YEJIOBEKA;

- YMETb BBISIBJISTh XapaKTEPHbBIE MPU3HAKUA U B3aUMOCBSI3b N3yUEHHBIX MTOHSTHIA,
MIPUMEHSATH COOTBETCTBYIOLINE MOHATHUS IIPU ONUCAHUU CTPOEHUS U CBOMCTB

1 Yka3bIBatoTCsl IMYHOCTHBIE M MeTarnpeamMeTHble pe3ynbTatsl n3 @I'OC CO0 (B nocnenneit penakuuu ot 12.08.2022) B oTryiaroysHoi popme, popmupyemble
0011e00pa3oBaTeIbHON AUCIIUTUIMHON

2

JuctunnuHapHbie (IPeIMETHBIE) Pe3YJIbTaThl YKa3bIBAIOTCSI B COOTBETCTBUHU C METOIMKOM MPENOoJaBaHUs TUCITUTUINHBI




- BHOCHTh KOPPEKTUBBI B JICATEIBHOCTD, OIICHUBATh
COOTBETCTBHE PE3yJILTATOB IIEJISIM, OLICHUBATH PUCKU
MOCIICACTBHM JICATCIILHOCTH,

- pa3BUBATh KPECATUBHOC MBIIIJICHUC IIPH PECIICHUN
KU3HEHHBIX TPOOIIeM

6) 6a30BbIE MCCIIETOBATEILCKHUE JIeHCTBUS:

- BIIAJICTh HABBIKAMH y4EOHO-HCCIICIOBATENTLCKOM
mpo0em;

- BBIABJISTH TPHUYMHHO-CJICICTBEHHBIC CBSI3H U
AKTyaJIM3UpPOBATh 3a/la4y, BbIIBUT'AaTh THIIOTC3Y €€
PpEILICHYs, HAXOIUTh apTYMEHTBI IS JIOKA3aTeIbCTBA
CBOMX YTBEP)KACHMM, 3aJaBaTb IlapaMeTpel U
KPUTEPHH PELICHHUS;

- AHAJIM3UPOBATH IOJIYYCHHBIC B XOAC PCHICHHA
3a/1aud  Pe3yJIbTaThl, KPUTUYECKH OICHHBATh HX
JIOCTOBEPHOCTh, TIPOTHO3MPOBATH HW3MCHEHHE B
HOBBIX YCJIOBHUSIX;

- YMCTb NIEPCHOCUTL 3HAHUS B [TO3HABATCIIBHYIO U
MPAKTUYECKYIO 00JIACTH JKU3HEICITEIIbHOCTH;

- yYMETb HHTEIPUpPOBaTb 3HAHHUA W3 Pa3HbIX
MPEIMETHBIX 00JIaCTeH;

- BBIIBUT'aTb HOBBIC UACH, IIPEJIaraTb OpUriHaJIbHBIC
MIOJTXO/IbI U PEUICHUS;

- CIIOCOOHOCTH MX UCIOJIb30BAHUS B
TMO3HABATEIIBHOM U COIMATBHOM MPAKTUKE

HEOPraHWYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBPALLEHUN; BbISBIIATh
B3aMMOCBSI3b XUMUUYECKUX 3HAHUH C MOHATUAMHU U MPEACTABICHUSIMU JPYTUX
€CTECTBEHHOHAYUYHBIX MPEIMETOB;

YMEThb  HCIOJIb30BaTh HANUMEHOBaHMA XHMUYECKHUX  COECIUHEHUH
MEXTyHapOJHOTO COI03a TEOPETUUECKON U MPHUKIIATHON XUMUU U TPUBUATIbHBIE
Ha3BaHWS BAKHEUIIMX BEHIECTB (ITHJICH, AaleTHICH, TJIHLEpHH, (eHou,
dbopManbaeru, yKCycHas KMCIO0Ta, TTUINH, yTapHbIA Ta3, YIIEKUCIbIN Ta3,
aMMHUaK, raiieHasi U3BeCTh, HeralleHasi U3BeCTb, MUThEeBas coJa U JIPyIrux),
COCTaBIATH (DOPMYJIbI HEOPTAHUYECKUX U OPTaHUYECKUX BEIECTB, YPAaBHEHHS
XUMHAYECKHUX PEaKIHid, OOBSICHATh HMX CMBICT; IOJITBEPKIATh XapaKTEPHbIC
XUMHYECKHE CBOMCTBA BEILIECTB COOTBETCTBYIOIIMMU SKCIEPUMEHTAMU U
3aMUCAMHU YPABHEHH XUMUYECKUX PEaKIIHil;

- YMETh yCTaHaBIIMBaTh NPUHA/JIECKHOCTh H3YUYEHHBIX HEOPraHWYECKUX U
OpPraHUYECKUX BEILECTB K ONPEEIEHHBIM KJIaccaM U rpyIaM COeTUHEHUH,
XapakTepU30BaTh MX COCTaB M BAXKHEWIIME CBOMCTBA; ONPENENSATh BHJIbI
XUMHUYECKUX CBSI3eH (KOBaJIGHTHasi, HOHHAs!, METaJUINYeCKasi, BOJIOPOIHAs),
TUTIBI KPUCTATUIMYECKUX PEIIETOK BEILIECTB; KIACCUPHUIIMPOBATh XUMHUECKUE
peaxkuuy;

chopMHupOBaTh TPEACTABICHHS: O XHUMHUYECKOH  COCTaBISIOIIEH
€CTECTBEHHOHAYYHOW KapTHUHbI MHpPA, POJIM XMMHUM B TO3HAHWU SIBJICHUUN
npuponsl, B (OPMHUPOBAHWM MBIIUICHUS M KYJIBTYpbl JIMYHOCTH, €€
(GYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIMMOM IS PeIICHHUS TPAKTUIECKUX
3a/1a4 U HKOJIOTMYECKH 000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U
MPUPOJHON CpenE;

- yMeTh MPOBOAMTH pacueThl MO XUMHUYECKUM (QOpMyIaM U YypaBHEHUSIM
XUMHYECKMX PEaKIUid € HUCIOJNIb30BAHMEM  (H3MYECKUX  BEITUYMH,
XapaKTepU3YIOIINX BEIIeCTBA C KOTMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HopMalibHBIE  YCIIOBHSI) Ta30B, KOJIMYECTBAa BELIECTBA; HCIIOIb30BATh
CUCTEMHbIE XUMHUUYECKUE 3HAHUS ISl NPUHATHS pEIICHU B KOHKPETHBIX
KM3HEHHBIX CUTYallUsIX, CB3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

0KO02.
Hcnonms3oBars
COBPEMEHHBIE

B o0s1acTH HEHHOCTH HAYYHOT0 TIO3HAHNSA:
c(OpMUPOBAHHOCTH MHUPOBO33PEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO

- YMETh IJIAHUPOBATh U BBIIOIHATH XUMHUECKUM SKCIIEPUMEHT (IIPEBpALECHUS
OpPraHMYECKHUX BELIECTB [IPU HarpEBaHUH, [TOJIyYECHUE DTUIICHA U U3YYECHHE €r0o
CBOWCTB, KAYECTBEHHBIC PEAKLINU HA AJIbJCTUBI, KpaXMaJl, YKCYCHYIO KHUCIIOTY;



cpeacTBa
TIOUCKa,
aHaNM3a u
MHTEpIpETaLN
uH(bOpMAaILIUH 1
MH(POPMALTOHH
BICTEXHOJIOTHU

TUTST
BBIIIOJIHEHUS
3a1a4

npodeCCHOHATTb
HOM
JeSITENTbHOCTH

pa3BUTHA HAayKd M OOIIECTBEHHOW TMPAKTHKH,
OCHOBAHHOTO Ha JIaJiore KyJIbTYD,
CMOCOOCTBYIOIIIETO OCO3HAHMIO CBOEr0 MecTa B
IIOJINKYJIETYPHOM MHUPE;

- COBEPILIEHCTBOBAHHE S3bIKOBOM M YNTATENHCKOMN
JIOAbMU U MO3HAHHWA MHPA,

- OCO3HaHHE IIEHHOCTH HAay4yHOH JeqaTebHOCTH,
UCCIEA0BATENBCKYIO JEATEIbHOCTD MHANBUTYTbHO
U B TPYIIIE;

OgjajeHne  yHMBEPCAJILHBIMU
NMO3HABATEJbHBIMU el CTBUAMM:
B) pa6ora ¢ uHopmanmeii:

- BJIaJICTh HaBBIKAMU TOJTy4YeHUs1 HH(POPMALIUU U3
NCTOYHUKOB Ppa3HbIX THUIIOB, CaMOCTOSATCIIBHO
OCYILIECTBIISATH TIOUCK, aHAIN3, CUCTEMATH3AIIUIO U
MHTEPIPETANIO HHPOPMAIIUU PA3TNIHBIX BHIOB U
(dhopM mpencTaBiIeHUS;

- CO3/1aBaTh TEKCTHI B PA3IMUYHBIX (popMaTax ¢ yueTom
HazHa4YeHHsI THPOPMAIINH U [EIEeBON ay TUTOPHH,
BBIOMpAs ONTUMAIIBLHYIO (POPMY TIPEICTABICHUS U

Y4eOHBIMH

BU3YyaJIU3alluU;
OLCHMUBATL  JOCTOBECPHOCTb, JICTUTUMHOCTDL
I/IH(1)OpMaI_II/II/I, €¢ COOTBCTCTBUC IIPABOBbBIM U

MOPAJTBLHO-ITHYECKAM HOpMaM;
- WCIOJIB30BaTh CPEACTBa HMH(OPMAIMOHHBIX |
KOMMYHI/IKaIII/IOHHI)IX TeXHOJ'IOFI/H\/JI B peHIeHI/II/I
KOTHUTHBHBIX,
OpPraHW3allMOHHBIX  3371a4 ¢  COOJIOJICHHEM
TpeOOBaHU1 SPrOHOMHKH, TEXHUKH 0€30TMIaCHOCTH,
TUTHEHBI, pecypcocOepekeHus, MpaBOBbIX U
TUYECKUX  HOPM, HOPM  HMH(pOPMAIIMOHHOU
0e301acHOCTH;

KOMMYHHUKATUBHBIX u

JeHaTypanus OeNKOB IpU HarpEeBaHUM, IBETHBIE PEAKIIUU OEKOB; TPOBOAUTH
peakuMu HMOHHOTO OOMEHa, OIpenensiTb Cpeay BOJHBIX pPacTBOPOB,
Ka4eCTBEHHBIE pPEaKIUy Ha Cynb(haT-, KapOOHAT- U XJIOPHUI-aHHOHBI, HA KATHOH
aMMOHMS; peIIaTh SKCIEPUMEHTATBHBIE 3afaur 1Mo TemMaMm "Metamisl" u
"Hemertannsl") B COOTBETCTBUU C MPABUIAMHU TEXHHUKH O€30MACHOCTH TpHU
00pallleHuH ¢ BEIECTBAMU U J1a00OpaTOpHBIM 000PYA0BAaHUEM; IPE/ICTABIIATD
pe3yabTaThl XMMHUYECKOTO JKCIepuMeHTa B (opMe 3amuch ypaBHEHHA
COOTBETCTBYIOIIMX PEaKIUii H (OPMYJIMPOBATH BBIBOJBI HA OCHOBE ITHX
pe3yNIbTaTOB;

- YMETh aHATM3UPOBATH XUMUYECKYIO WH(OPMAIIHIO, TTOJTYyYaeMYI0 U3 Pa3HbIX
WCTOYHHKOB (CPEICTB MaccoBoii MH(MopMaluy, ceTb IHTepHeT u Apyrue);

- BJIQJIETh OCHOBHBIMU METOJJAMH HAyYHOTO IMO3HAHMSI BEIIECTB M XUMHUECKUX
sIBTICHUH (HaOMroIeHNne, M3MepEeHue, SKCIIEPIMEHT, MOJISTUPOBaHHE);

- YMETh TPOBOIWTH PACUEThl IO XUMHUYCCKHM (GOpPMyIaM W YPaBHEHUSIM
XUMHUYECKMX pEeaKIii C UCMONb30BaHUEM  (DU3UYECKHX  BEIUYHH,
XapaKTepU3yIOIIUX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOpMarnpHBIE YCJIOBHSI) Ta30B, KOJIMYECTBAa BEIECTBA; HCIOIL30BATh
CHUCTEMHBbIC XMMHUYECKUE 3HAHUS MJIsi TPUHATHS PpEIIeHUH B KOHKPETHBIX
YKM3HEHHBIX CUTYaIHUsIX, CBI3aHHBIX C BEIIECTBAMU U UX TIPUMEHEHHEM



- BJIIaJICTh HAaBBIKAMH PACIIO3HABAHUS U 3aIIUTHI
uHbopmarmu, HHHOPMAITMOHHON O€30MacCHOCTH
JUYHOCTH;

0KO04.
DddexTnBHO
B3aUMOJIEVICTBO
BarTh U paboTaTh
B KOJUIEKTHBE U
KOMaHJIe

- TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSI TETLHOCTH
Y CaMOOIIPEJEIICHUIO;

-OBJIaJICHVC HABBIKAMH y4eOHO-UCCIIEIOBATEITLCKOM,
MPOEKTHOM U COLIMAITBHOM AEATEIbHOCTH;

OgJ1ajieHre YHHUBEPCATHLHBIMA KOMMYHUKATUBHBIMH
JeHCTBUSAIMM:

0) coBMecTHasl 1esITeJIbHOCTD:

- TMOHMMATh M MHCIOJIb30BATh IPEUMYILECTBA
KOMaH/IHOM U UHAMBUAYaJIbHOU paboThI;

- TNPUHUMATh UEJIM COBMECTHOW JEATEIIbHOCTH,
OpraHU30BBIBATH M KOOPAMHUPOBATH JEHCTBUS T10 €€
JOCTM)KEHHIO:  COCTaBJIATh  IUIAaH  JCWCTBUM,
pacnpenensTh poJid C y4€TOM MHEHUHN YYaCTHUKOB
00Cy>KIaTh pe3ybTaThl COBMECTHOM pabOTHI;

- KOOPJIMHUPOBATH U BBITIOJIHATH PA0OTY B YCIOBHSIX
pEaNTbHOr0, BUPTYAIFHOTO W KOMOWHHPOBAHHOTO
B3aUMOICHCTBHSI;

OCYILECTBJISITh  MO3UTUBHOE  CTPATETMYECKOE
TOBE/ICHHE B PA3IMYHBIX CHUTYaIUSIX, MPOSBISThH
TBOPYECTBO M BOOOpayKEHUE, ObITh NHUITATUBHBIM
OBinajeHue YHMBEPCAIHLHBIMHM PeryJSITHBHbIMH
JeHCTBUSAIMM:

r) NpUHATHE ceOsl U APYTUX JIIO/ei:

- IPUHUMATh MOTUBBI U apTyMEHTHI JIPYTUX JIIOAEH
TIPY aHAJTN3€ PE3yJIHTATOB JIESITEILHOCTH;

- IPU3HABATh CBOE MPABO M MPABO APYIUX JIFOEH Ha
OIINOKU;

- pa3BUBAaTh CIIOCOOHOCTH MOHUMATh MHP C MO3UIMN
JPYTOTo 4eI0BeKa;

- YMETh IJIAHUPOBATH U BBITIOJIHITH XUMHUUECKUI SKCIIEPUMEHT (TIpeBpalleHUs
OpPraHUYECKUX BEIIECTB P HarpEBaHUH, MTOJTyUYEHUE STUIICHA U U3YUECHUE €ro
CBOWCTB, KQUECTBEHHbIE PEAKIMH Ha AbICTHIbI, KpaXMall, YKCYCHYIO KHCIIOTY;
JICHATypalys OSKOB NIPU HarPEBaHWM, IBETHBIE PEAKIN OCTKOB; IPOBOWTH
peakuMu HMOHHOrO OOMEHa, OmpeAessiTh Cpeay BOAHBIX PacTBOPOB,
Ka4eCTBEHHBIC PEaKIIMHU Ha CyJIb(ar-, KapOOHAT- U XJIOPUI-aHHUOHBI, HA KATHOH
aMMOHMSI; pPEIIaTh SKCHEPUMEHTATbHbIE 3aaud 1Mo TemMaMm 'Metamsl" u
"Hemerannpl") B COOTBETCTBUM C NPaBUJIAMHU TEXHUKH O€30MAaCHOCTH NpU
0OpalleHuH ¢ BEIIECTBAMU U J1a00paTOpHBIM 000PYAOBaHUEM; MPEICTABISATh
pe3yabTaThl XMMHUYECKOTO JKCIIepUMEeHTa B (OopMe 3alrch  ypaBHEHHA
COOTBETCTBYIOIIMX peakuuil u (OpMyIHUpOBaTh BBIBOABI Ha OCHOBE ATHUX
pe3yabTaToOB




0KO07. B 00s1acTH 3K010rHYECKOT0 BOCIIMTAHUS: cOpMHUpOBaTh  MPEJCTaBICHUSA: O XHMMHUYECKOH  COCTaBISIOIIEH
ConeticTBOBaTH - c(hOpPMHUPOBAHHOCTh DKOJIOTMYECKON KYJIBTYyphl, |€CTECTBEHHOHAYYHOW KApTHHBI MHpPA, POJIM XMMHUU B TIO3HAHUM SIBJICHUN
COXPaHEHUIO MOHUMAHUE BIUSHUS COIMATbHO-)KOHOMUYECKUX  |MIPUPOABI, B (POPMHUPOBAHMM MBIIUICHUS W KyJIbTypbl JIMYHOCTH, €€
OKpYXKaroIen IIPOLIECCOB HA COCTOSIHUE MPUPOIHON M COLIMAIBHON (GyHKIIMOHATBHON IPaMOTHOCTH, HEOOXOIUMOM JIsl pEIIeHUs TPAKTHUYECKUX
cpenpl, Cpellbl, OCO3HAaHUE  TJIOOATBHOTO  XapakTepa 3a/1a4 ¥ SKOJIOTHYECKA 0O0OCHOBAHHOTO OTHOIIICHUSI K CBOEMY 3/I0POBBIO U
pecypcocOepek  |IKOJIOTHUECKHX MPoOIieM; MIPUPOTHON Cpeie;

€HHIO, - IUIAHMPOBAaHME U OCYILECTBICHUE ACUCTBUN B - YMETh COOII0IaTh MPaBUiIa IKOJIOTUYECKH 1IeTIECO00Pa3HOTO TIOBEICHUS B
MIPUMEHSATH OKpYJKarolIel cpee Ha OCHOBE 3HAHMS IIeTIeH OBITY ¥ TPYZOBOM JIEATEILHOCTH B IEJISIX COXPAHEHUS CBOETO 37I0POBbS U
3HAaHUA 00 YCTOMUYMBOTO pa3BUTHUS YEJIIOBEUECTBA; OKpY>Karolie MPUPOAHON Cpe/ibl; YUUTHIBATH ONTACHOCTH BO3/ICHCTBUS HA KUBBIC
W3MEHEHUHN AKTUBHOE HEMPUATHE JICUCTBUH, MPUHOCSIINX BPEJl  |OpPraHU3MBI OMPE/ICIICHHBIX BEIIIECTB, TOHUMAst CMBICIT ITIOKA3aTelIs PEIeTbHON
KJIUMATa, OKpY’KaloIlleH cpese; JIOMYCTUMOM KOHLIEHTpaIuu

TIPUHITUTIBI - yYMEHHE TMPOTHO3UPOBATH HEOJATONPUATHBIC

OepexITMBOTO HKOJIOTUYECKUE TIOCHEJCTBUS TMPEANPUHUMAEMBIX

TIPOW3BOJICTBA, JIEUCTBUI, MPEIOTBPAILIATh HX;

3¢ dhexTuBHO - pacIIMpeHHe OIbITA IESITEIbHOCTH SKOJIOIrMYECKOM

JIEUCTBOBATE B HAIPaBIICHHOCTH;

Ype3BBIYANHBIX |- OBJIAJICHIE HABBIKAMH YUeOHO-MCCIIEIOBATENTHCKOM,

CHATYaIUsIX MPOEKTHOM M COLIMAIbHOMN AESATEIbHOCTH;

TIK 2.1. Ilpakmuueckui onvim. - BJAQJCTh CHCTEMOW XUMUYCCKUX 3HAHUHA (XUMUYECKHH DJIEMEHT,
HsroraBnmuBath | - cocTaBiieHUs (HOpMaIN30BaHHBIX OMHCAHUI aTOM, MOH, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPHUIIATEIIHLHOCTD,

nasyIbHO-CBApOY-
HBIE CTEPKHU U
TEPMUTHYIO
CMECh, COOTBET-
CTBYIOIIUE TUITY
CBAapUBAEMBbIX
JIeTajieH.
BrimomHa T
PYYHYIO IyTO-
BYIO HaIJIABKY
MOKPBITHIMU
3JIEKTPOJAMHU
Pa3JIMYHBIX
JICTaJIeH.

pelIeHni TOCTABIICHHBIX 3a/1a4 B COOTBETCTBHH C

TpeboBanusMu T3;

- pa3paboOTKH aIrOPUTMOB PEIICHHUS

IOCTAaBJIEHHEIX 32124 B COOTBETCTBUH C

TpeboBanusmu T3;

Ymenus:

- HCIIOJIB30BAaTh METOJIbI U TIPHEMBI

dbopmanuzanuu 3aaad;

- HCITOJTB30BAaTh METOJIbI M TTPHEMBI

ANTOPUTMHU3AIMY TIOCTABJICHHBIX 33/1a4;
UCIIOJTE30BATh IPOTPAMMHBIC TTPOTYKTHI JIS
rpaduueckoro oToOpakeHUs aarOpPUTMOB;

byHKIIMOHATBHAS TPYIINA, PAIUKa, H30MEPHsl, U30MEPhl, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, KPUCTAIUTMYECKAS PEIIETKA, THUITbI
XUMHUYECKHUX PEAKIIH, pacTBOP, FIMEKTPOJIUTHI, HEAIEKTPOIUTHI,
AIEKTPOIUTHYECKAS TUCCOIHAIUS, OKUCITUTENb, BOCCTAHOBHUTEIIb,
CKOPOCTh XUMUYECKOM peaKiui, XMMUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI, 3aKOHOMEPHOCTH, CUMBOJIUYECKUH SI3bIK XUMHH,
dakTonoruyeckue CBEACHNUS O CBOWCTBAX, COCTAaBE, MOTYYSHUU U
0e30MacHOM UCIOJIb30BAaHUHU BAKHEUIIINX HEOPTAaHUYECKUX U
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKON AESITENTbHOCTU
YeJIOBEKa;

YMEHHE pelIaTh MPaKTHKO-OPUEHTUPOBAHHBIE TEOPETUYECKUE 3aJaHUS Ha
CBOWCTBA, COCTaB, MOJy4YeHUE 1 Oe30MmacHOe MPUMEHEHHE BEIICCTB B
MPAKTHYECKOH JeITeIbHOCTH.




IIK 2.3.
Brimomaa T
TEPMUTHYIO
CBapKy ¢
HCIOJIb30BaHUEM
OTHEYIOPHBIX U
(hopMOBOYHBIX
MaTepHayioB.
CTBIKOBBIX, HaX-
JIECTOYHBIX, yT-
JIOBBIX U TaBPO-
BBIX CBapHBIX CO-
€JIMHEHUH TIpOC-
TBIX JCTalleii He-
OTBETCTBEHHBIX
KOHCTPYKIUH.
IIK 2.5.
BrimomHa T
CBapKy PYYHBIM
CII0cO00M C
BHEIIHUM HCTOY-
HUKOM Harpena
(cBapky Harpe-
TBIM Ta30M),
CBapKy Harpe-
TBIM UHCTPYMEH-
TOM,
SKCTPY3UUOHHYIO
CBapKy.

Ipakmuyeckuii onvim.:

BBISIBJICHHE TTEPBOHAYAIIBHBIX TPEOOBAHUM

3aKa34MKa;

Yuenusa:

MPUMEHATh METO/IbI aHAJIN3a TPEOOBAHUI.

3namo:

- HOMEHKJIaTypy OCHOBHBIX

JeTajiel 1 MEXaHU3MOB,

0a30BBIX HECYIIUX KOHCTPYKIIHIA;

- TpeOOBaHUs OXPAHBI TPY/1a, TOKAPHOH,

IIPOMBIIUIEHHON, SKOJIOTUYECKON
0€30IacCHOCTH

- YMEHHUE YCTaHABJIMBATH CBSI3U MEKIY CTPOCHHUEM aTOMOB H MOJICKYJT

HUX CBOHCTBaMU;

- YMEHHE pemiaTh MPaKTHKO-OPHEHTUPOBAHHBIC 33]1aUH C

MPUMECHEHUEM 3HAHU aJTOPUTMOB PEIICHHUS,

- YMEHHUE COCTaBJISITh aITOPUTMBI PEIICHHSI TCOPETHYCCKUX U
MPAKTUYECKHX 3a7a4;

- YMEHUE MPAaBWIHLHO 0(POPMIISTh OTYETHI O BHITOJTHECHUN

nmabopaTopHEIX PaboT;

-3HaHUE ¥ YMECHHUE TIOCTPOCHUS JIOTHYECKUX CXEM, MTOKA3bIBAIOIITIX
B3aMMOCBSI3M MEXK/Ty KJIaCCaMU BEIIECTB, MEXK/y CTPOCHHEM U CBOMCTBAMH,
MEXy CBOMCTBaAMH U crioco0amu (00JacTsIMU) IPUMEHEHUS C
WCTIOJIb30BAHUEM TIPOTPAMMHBIX TIPOJAYKTOB JIIsl TpaUIecKoro 0ToOpakeHus







2. CTPYKTYPA M COJEPKAHUE OBIIIEOBPA30OBATEJILHOMN JUCHUILINHBI «XUMUSH»
2.1. O0beM MMCHUIVIMHBI U BU/ABI y4e0HOH padoThI

Bun yueOHoit padoThl O0bem B yacax
O0Bem 00pa3zoBaTeJIbHOM MPOrPaAMMBbI M CHUNIMHBI 72
B T.Y.

OcHOBHOe co/iep:KaHue 64
BT. 4.

TEeOpeTUIecKoe 00yUYeHne 32
MPaKTUYECKHUE 3aHITHUS 32
B T.4..

MPaKTUYECKUE 3aHATUS 18
abopaTOPHBIE 3aHITH 10
KOHTPOJIbHBIE pabOTHI 4
IIpodeccroHaILHO-OPUEHTUPOBAHHOE COIEPKAHME (COIepKaHHe 6
NMPUKJIATHOTO MOTYJIs)

BT. 4.

TeopeTuiecKkoe o0yueHue 2
MPAKTHYECKUE 3aHATHUS 4
IIpoMeskyTouHasi aTTecTanus (3a4eT) 2




2.2. TemaTnyeckuii IJIaH ¥ COAEPKAHNE JUCIUTUTHHBI

HanmenoBanue Conep:xaHue yueOHOT0 MaTeprasia (0CHOBHOe H MPo(ecCHOHATLHO-0PUEHTHPOBAHHOE), JIadopaTopubie U | O0bem yacoB | MopMmupyemblie
Pa3eJioB U TeM NMPAKTHYeCKHe 3aHSITHSI, TPUKJIAHOI MOy Ib KOMIIeTeHIIMH
1 2 3 4
OcHOBHOe coiep:KaHue 64
Paznen 1. OcHoBbl  CTpOeHHS BellecTBa 8
Tema 1.1. OcHOBHOe co/iep:KaHue 4 0KO01
Crpoenue aToMoB
XUMHUYCCKIX Teopernueckoe o0yuenue 2
3JIEMEHTOB U
npupoza CoBpeMeHHass MOJIEITb CTpOeHUs aToMa. CUMBOJIMUYECKHUN S3bIK XUMUH. XUMHYECKHUIA 3JIEMEHT. DJIEKTPOHHAs 2
XEMUIECKO3i koH(purypanuss aroma. Kraccudukamms XuMuUeckux s1eMeHToB (5-, p-, cl-amemeHTts). BaneHTHbie
CBSBH ANEKTPOHBI. BaeHTHOCTH. DIIEKTPOHHAS MIPUPOAA XUMHUIECKON CBS3H. DIEKTPOOTPULIATEIFHOCTE. Buapl
XUMHYECKOH CBSI3U (KOBAJICHTHASI, HOHHAS, METAJUTMYECKast, BOJOPOIHAS) ¥ CIIOCOOBI ee 00pa30oBaHUs
IIpakTHYeckne 3aHATHSA 2
Pemenue 3aannii Ha UCTIOJIB30BAHUE XUMUYECKOW CUMBOJIMKH Y HA3BAaHUI COEIMHEHUI 110 HOMEHKJIaType 2
MEXYHapOTHOTO COI03a TEOPETUUYECKOM 1 MPUKIIATHOW XMMHUU U TPUBUAIIBHBIX HA3BAHUI JUIs1 COCTABIICHUS
XUMUYECKUX (OPMYJI IBYXaTOMHBIX COSIMHEHHH (OKCHIOB, CYJIb(UIO0B, TUAPHUIOB U T.I1.) U APYTHUX
HEOPraHWYECKUX COCAMHEHUH OTJEIbHBIX KJIACCOB.
[IpakTuueckue 3a7aHusl HA YCTAHOBIICHUE CBSI3U MEXKy CTPOCHHEM aTOMOB XUMHUYECKHUX JJIEMEHTOB U
MEePUOINYECKUM U3MEHEHHEM CBOMCTB XMMHUECKUX 3JIEMEHTOB U UX COCJUHEHUN B COOTBETCTBUU C
noyioxxenueM B [leproandeckoii cucreme.
Tema 1.2. OcHOBHOe co/iep:KaHue 4 0KO01 0KO02
[Teproanueckuii
p Teopernueckoe o0yueHue 2
3aKOH U TabJnIa
JL. Mennieneea | [leproauueckas cMcTeMa XMMHYECKHX 31eMeHToB JI. M. Menneneesa. ®@usndeckuii cmpici [leproanueckoro 2

3akoHa [[.M1. MenneneeBa. 3akOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHUYECKHX AJIEMEHTOB, 00pa3yeMbIX UMH
IMPOCTBIX U CIIOKHBIX BEIICCTB B COOTBCTCTBUU C IMOJIOKCHUEM XUMHUYCCKOI'O 3JICMCHTA B Hepnonnqecxoﬁ
cucreme. MupoBo33peHdYecKkoe 1 HayuHoe 3HaueHue [leproanyeckoro

3akona /.M. Menneneesa. [Ipornossr [I.11. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKUX AJIEMEHTOB.




HpaKTuqecm[e 3aHATHUSA

Perenrie mpakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3a/1aHUM HA XapaKTEPHU3ALMI0 XUMHUYECKIX
aneMeHTOB «MeTaundeckre / HeMEeTaJUTMYECKHEe CBOWCTBA, JIEKTPOOTPUIIATEIbHOCTh XMMUYECKUX
AJIEMEHTOB B COOTBETCTBHH C MX JIEKTPOHHBIM CTPOCHHUEM U MOJIOKEHUEM B NIEPUOINIECKON CHCTEME
XUMHU4YEeCKUX 31eMeHToB [[.J. MeHaeneeBay.

Paznea 2. Xumnueckue peaknuu

Tema 2.1. Tunst
XUMHYECKUAX
peakuuii

OcHoBHOE CoAECpKaHue

TeopeTn'{eclcoe oﬁyqelme

Krnaccudukarys 1 TUIIBI XMMUYECKHUX PEaKLUi ¢ yJacTUeM HeopraHM4YecKux BeecTB. CocraBiieHue
YpaBHEHHUH peaKfii COSMHEHHS, PA3I0KEHNU, 3aMEILeHHsI, 0OMEHa, B T.4. PEaKIUil TOPEHUsI, OKHCIICHHUS-
BOCCTAHOBJICHHS.

YpaBHEHMs OKUCIEHUS-BOCCTaHOBIIEHNS. CTeneHb oKucieHus. OKUCIUTENb U BOCCTAHOBUTEb.
CocraBneHue 1 ypaBHUBAHHE OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIMI METOIOM 3JIEKTPOHHOTO
Oananca. OKHCIUTENHHO-BOCCTAHOBUTENBHBIE PEAKIMH B IPUPOJIE, TPOM3BOACTBEHHBIX MPOIECCaX U
KU3HENEATEIbHOCTU OPTaHU3MOB.

IIpakTHyeckue 3aHATHA

KonuuectBennbie oTHOIICHHS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUU U PACUETHI 110
YpaBHEHUSM XUMUYECKUX peakiuii. Moib Kak eIMHHIIa KOJIMYecTBa BetlecTBa. MouspHast Macca. 3aKOHBI
COXpaHEHUS MacChl U HHEPTUU. 3aKOH ABorapo. MossipHbIii 00beM ra3oB. OTHOCHUTENbHAS IIJIOTHOCTh
razoB. PacueTsl 0 ypaBHEHHSIM XUMUYECKUX PEAKIIMH C UCTIOIb30BAaHUEM MAacChl, 00beMa (HOpMalbHbIe
YCIIOBUS1) Ta30B, KOJIMYECTBA BEIIECTBA

OKO1

Tema 2.2.
DJNEeKTpOUTHIECKAs
Jucconualisa nu
HOHHEINA 00MeH

OcHoBHOe cogepkaHue

TeopeTnueckoe o0y4eHue

Teopus 2nMeKTPOAUTHYECKON qUcconrannui. MOHBI. DIEKTPOIUTHI, HEAIEKTPOIUTHI. Peaknum HMOHHOTO
obmena. CocTaBiieHHe peakiiii HOHHOTO OOMEHa ITyTeM COCTABIICHUS MX MOJHBIX U COKPAILICHHBIX HOHHBIX
ypaBHEeHU. KUCIIOTHO-OCHOBHBIE peaklvu. 3a1aHNs HA COCTABJICHUE HOHHBIX PEaKIui

OKO1
0K04




JlabopaTtopHble 3aHATHSA

JlaboparopHas paboTa "THIBI XUMUYECKUX peakuuii”.

HccenenoBanue THIOB (IO COCTAaBY M KOJIMYECTBY MCXOHBIX U 00pa3yIOIIMXCs BELIECTB) U PU3HAKOB
XUMHAYECKUX peakiumi. [IpoBenenune peakiyii HOHHOro 0OMeHa, OIpeeNICHHEe CPEIbl BOIHBIX PACTBOPOB.
3ajaHus Ha COCTABIICHUE UOHHBIX PEaKIUi

Pazgea 3.

CTpOBHI/Ie U CBOMiCTBAa HEOPraHu4€CKMUX BEUIECTB

16

Tema 3.1.
Knaccuduxkarms,
HOMEHKJIATypa 1
CTpOCHHE
HEOPTaHMYESCKUX
BEIIIECTB

OcHOBHOe co/iep:KaHue

Teopernyeckoe o0yuenue

[Tpenmer Heopranndeckoit xumun. Kinaccudukaius Heopranudeckux BemiecTs. [IpocTeie u cioxHbIe
BeniecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BELIECTB (OKCUIbI, TUAPOKCUIBI, KUCIIOTHI, COJIM). B3anMoCBsI3b
HEOpraHMYeCKUX BEIIECTB. ATperaTHble COCTOSIHUS BelecTBa. Kpucramyeckie 1 aMopgHbIe BELIeCTBa.
THITBI KPUCTAJUIMYECKUX PEIIETOK (aTOMHAs1, MOJIEKYJISIpHAs, MOHHAs, METAJUIMYECKasi). 3aBUCUMOCTb
(bM3UYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAITMYECKOMN PEIIeTKH. 3aBUCUMOCTh XUMHUYECKOM
AKTMBHOCTH BEILECTB OT BU/Ia XUMUUECKOU CBSI3U U THUIIA KPUCTAJUIMYECKON peleTKu. [IpuunHsl
MHOT000pa3us BEIIECTB

IIpakTH4yeckue 3aHATHSA

HomMmeHnkratypa HeopraHuuecKrX BEILECTB: Ha3BaHHE BEIIECTBA UCXO/IS U3 UX XUMHUYECKOH (DOPMYIIBI HITH
COCTaBJICHUE XUMHUUYECKON (POpMYJIbI HCXOAS U3 Ha3BaHMs BewlecTsa 1o MexxayHapogHoi (MFOITAK) vmm
TPUBUAIILHON HOMEHKJIAType.

Pemienne mnpakTHYecKHX 3adaHUN TO KiIacCH(UKAIWK, HOMEHKJIAType W XHUMHYECKHM (QopMyram
HEOPraHMYeCKUX BEILIECTB Pa3IMYHbIX KJIACCOB (yrapHbIi ra3, yrieKHCbli ra3, aMMHUak, ralieHas U3BecTb,
HeralleHas U3BECThb, TUThEBAsI COJa U JIPYTUX): Ha3bIBaTh U COCTABIIATH (POPMYJIIbl XUMUYECKUX BEILIECTB,
ONpeaensaTh TPUHAMIECHKHOCTb K KIJIAcCy.

Hcrounnku xummdeckoid mHGopMaIun (CpeacTB MaccoBoi nHpopMarmu, ceth MHTepHET 1 npyrue). [louck
nH(pOpMaIlMU TI0 HA3BaHUAM, UACHTU(DUKATOPaM, CTPYKTYPHBIM dopMyiaMm

0KO1

0K02

IIK 2.1.1IK 2.3.
IIK 2.5.




Tema 3.2. OcHOBHOe co/iep:KaHue 0KO01
DusuKo- T 5 0K02
XHMHYECKHE coperiHeckoe opytenme IK 2.1.TIK 2.3.
CBOICTBa — IIK 2.5.
HEOPraHHUECKHX Mertamnbl. O0mue puznyeckue M XUMHUYECKHE CBOKWCTBAa MeTauioB. CrocoObl MOTydeHHsI. 3HAYCHHE
BeIECTB METaJJIOB U HEMETAJUIOB B MIPUPOJIE U )KU3HEAEATETLHOCTH YEJIOBEKa M OpraHm3MoB. Kopposusi MeTasuios:

BUJIbI KOPPO3UH, CIIOCOOBI 3aIIUTHI METANIOB OT KOPPO3UU

Hewmeramnpl. O0ume ¢pusnyueckre 1 XUMUYECKUE CBOMCTBA HEMETAUIOB. TUITMYHBIE CBOMCTBA HEMETAJUIOB

IV- VII rpynn. Knaccudukanus 1 HOMEHKIIaTypa COeMHEHUI HeMeTau1oB. KpyroBopoTsl OMOTreHHBIX

3JIEMEHTOB B IPUPOJE

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB (OKCUIOB, TUIPOKCUIOB, KUCIIOT,

COJIEH | Jp.). 3aKOHOMEPHOCTH B I3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOTHBIX COCMHEHHM,

BBICIINX OKCHJIOB U THAPOKCUJIOB

[MpakTnyeckune 3aHATHA

CocraiieHre ypaBHEHUI XUMUUYECKHUX PEAKLIUI ¢ Y4aCTUEM IPOCTHIX U CIIOKHBIX HEOPraHUYECKUX BEILIECTB:

METAJUIOB ¥ HEMETAJUIOB; OKCHIOB METAJIOB, HEMETAIIIOB U aM()OTEPHBIX 3JIEMEHTOB; HEOPTAaHUIECKUX

KHUCJIOT, OCHOBAaHHI 1 aM()OTEPHBIX TUIPOKCHIOB; HEOPraHUIECKHX COJIEH, XapaKTepU3YIOLIHX UX CBOMCTBA.

Perrenue nmpakTUKO-OpUEHTHPOBAHHBIX TEOPETUUECKUX 3aJJaHUN Ha CBOICTBA, COCTAaB, MOJIYYEHUE U

0e30MacHOE UCIIOIb30BAHNE BaXKHEHIIINX HEOPTaHUIECKUX BELIECTB B ObITY U MPAKTUYECKOM A TETbHOCTH

YeJI0BeKa
Tema 3.3. OcHOBHOe coiep:KaHue 0KO01

EHTA(DVIKAIHS 0K02 0K04

Yn ¢ JlaGopaTtopHble 3aHATHUSA
HEOPTraHMYECKUX
BEIIIECTB

JlaboparopHas pabota «aeHTudukaiys HEOPraHu4eCKNX BEUIECTBY.

Pemenne skcriepuMEHTANBbHBIX 33124 10 XUMHUYECKHMM CBOMCTBAM METAUIOB M HEMETAJUIOB, IIO
Pacro3HaBaHUIO U MOJYYECHUIO COSAMHEHUN METANIIOB U HEMETAJUIOB.

Wnentudukaysi HEOPraHMIECKUX BEIIECTB C UCIOJIB30BAHUEM WX (DU3UKO-XUMHUYECKHX CBOMCTB,
XapaKTepHbIX KaueCTBEHHBIX peakinil. KauecTBeHHbIE peakiiun Ha Cynb(har-, KapOoHAT- U XJIOPUI-aHUOHBI,
Ha KaTMOH aMMOHUS




KountpoJubHasn CBoiicTBa HEOPraHUYECKUX BEILLECTB 2
padora 1
Paznen 4. CTpoeHue M CBOIiCTBAa OPraHMYECKUX BeleCTB 24
Tema 4.1. OcHOBHOe co/iep:KaHue 0KO01
Knaccuduxarms, Teopernaeckoe oGyueHne [IK 2.1.TIK 2.3.
CTPOCHHE U IIK 2.5.
HOMEHKJIAaTypa > =
e — [losiBieHue u pa3Butre OPTAHHIECKOU XHMHH KAK HAYKH. [Ipenmer opranmueckoi xumun. Mecto u 2
- 3HaYEHHE OPraHUYECKON XMMHH B CUCTEME €CTECTBEHHBIX HaYK.
XUMHUYECKOE CTPOEHUE KaK MOPSIOK COSAMHEHHSI aTOMOB B MOJIEKYJIE COTJIACHO MX BaJICHTHOCTU. OCHOBHBIE
I0JIO’KEHUSI TEOPUU XUMUYECKOTO CTPOEHUS OpraHuuecKkux coequHeHnii A.M. bytieposa. YriepoHslii
CKeJIeT OpraHUuYecKoi MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEILIECTB OT XUMUYECKOI'O CTPOCHHUS MOJIEKYJI.
N3omepust u n30Mepsl.
[Tonsitue o pyHkunonanpHOM rpymnne. Pagukan. [IpuHuunne! knaccupukanuym OpraHMyeckKuX COeAMHEHU.
MesxayHapoiHasi HOMEHKIJIATypa U IPUHIUITBI HOMEHKIIATYPbl OpraHuueckux coeaunenuil. [Tonarue 06
a30TCOJIEPIKALIMX COSTMHEHUAX, ONOIOTMUECKH aKTUBHBIX BeeCcTBaxX (yIIeBOAax, )KUpax, Oenkax u zip.),
BBICOKOMOJIEKYJIIPHBIX COETUHEHUAX (MOHOMED, OJTUMEp, CTPYKTYPHOE 3BEHO)
[IpakTnyeckune 3aHATHA
2
HomeHknaTypa OpraHM4YeCKMX COEIMHEHMH OTIENbHBIX KIAcCOB (HACHILICHHbIE, HEHACBILICHHbIE |
apOMaTHYECKHE YTJIEBOJOPO/IbI, CHHPTHI, PEHOIIBI, AJIbJIETH/IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U IP.) 2
CocraBiieHre OJIHBIX U COKPALIEHHBIX CTPYKTYPHBIX (DOPMYJT OpraHUUECKUX BEIIECTB OT/EIbHBIX KJIACCOB,
UCIIONB3YS MX Ha3BaHUS [0 CUCTEMATUYECKOM 1 TPMBUATILHON HOMEHKIIAType (3TWIIEH, alleTHIIEH, TIIMIEPUH,
denou, popManbaerua, yKkCycHasi KMCIOTa, TuLuH). Pacdersl mpocteiinien (opMyIbl OpraHn4ecKoi
MOJIEKYJIbl, UCXO0/ U3 3JIEMEHTHOTr0 cocTaBa (B %)
Tema 4.2. OcHoBHOe cogepkaHue 12 0KO1
CoiicTa TeopeTnyeckoe o0yueHue OK02 0K04
OpraHU4ECKUX I1IK 2.1.11K 2.3.
COeTUHEHNH IIK 2.5.

@OU3NKO-XUMHYECKUE CBOMCTBA OPraHMYECKUX COEJUHEHMH OTIENbHBIX KJIAcCOB (OCOOEHHOCTH
KJ1acCU(pUKaIMM 1 HOMEHKJIaTypbl BHYTPH KJlacca; TOMOJIOTMUYECKU psiJ 1 oOutast popmyia; nsomepus;
¢bu3nyeckue CBONCTBA; XMMUYECKHE CBOMCTBA; CIIOCOOBI IOTY4EHUS):




- IpeJIeNIbHBIC YIIIEBOJOPOAbI (AIKaHbI M LIUKJIOATKaHbl). ['opeHne MeTaHa Kak OJIMH U3 OCHOBHBIX
IIPUPOJE U IPUMEHEHHUE AJIKAHOB;

- HenpeIeNibHbIe (AJIKEHbI, ATKWHBI U JIKaJIMEHBI) M apOMaTHYECKHE YTIIeBOJOPOIbL. ['opeHue aleruiena
KaK UCTOYHHK BBICOKOTEMIIEPATYPHOIO IIJIAMEHM JIJIsI CBAPKU U PE3KU METAJLIIOB

- KACJIOPOJICOICPKAIINE COSAMHEHHS (CITUPTHI U (PEHOIIBI, KAPOOHOBBIE KHCIOTHI M A(UPHI, AlTbACTHIIBI U
dhopmanibieruia, aeTanbaeruaa, YKCyCHON KUCI0Th. Mblla KaK COJIM BBICIITMX KapOOHOBBIX KHCIIOT.
Moroniue cBoicTBa MbBLIA.

- Q30TCOZIEPIKAILME COeJMHEHHS (AMUHBI U aMUHOKUCIIOTHI, 6€1KH). BEICOKOMOIEKYISIpHBIE COEIMHEHUS
(cuHTEeTHYECKHE U OMOJIOTUYECKU-aKTUBHBIE). MOHOMED, OJIUMEp, CTPYKTYpHOE 3BeHO. [lonumepusanus
ATHJIEHA KaK OCHOBHOE HAIIPaBJIEHHUE €r0 UCIOJIb30BaHus. | 'eHeTHuecKas CBsI3b MEXKY KJIaccaMu
OPraHMYECKUX COETUHEHHUI.

IIpakTHyeckne 3aHATHA

CBoiicTBa OpraHMYECKUX COSTMHEHHUI OTIEbHBIX KJIACCOB (TPUBHAIIbHASI M MEXKTyHAPOIHAsI HOMEHKJIATypa,
XUMHUYECKHE CBOICTBA, CIIOCOOBI OJyUeHUs): MpeiesibHbIe (AIKaHbl U [IUKJIOAIKaHbl), HETIPEAEIbHbIE

(aJIKEeHBI, AJIKUHBI M aJIKaIMEHbI) U apOMAaTHYECKUE YITIEBOAOPO/Ib, CIUPTHI U (PeHOIIbI, KapOOHOBBIE KUCIIOTHI
¥ 3QUPBI, ATTHIETHABI ¥ KETOHBI, AMUHBI 1 aMHHOKHUCIIOTBI, BRICOKOMOJIEKYJISIPHBIE COSIMHEHNS. 3aaHus Ha
COCTaBJIEHHE YPAaBHEHUH XMMUYECKUX PEaKIHii ¢ y4acTUEM OpraHMYeCKHX BEIECTB Ha OCHOBAHUHU MX

COCTaBa U CTPOEHUSL.

CocraBieHue cxeM peakiyii (B TOM YHKCIIE M0 MPEII0KEHHBIM LIEMOYKaM [PEBPAILEHHH ), XapaKTEPU3YIOIINX
XUMHWYECKUE CBOMCTBA OPraHMUYECKHX COEJUHEHHUH OTAENBHBIX KI1aCCOB, CIIOCOOBI UX MOIYyYEHHs U Ha3BaHHUE
OpPraHUYECKUX COCIUHEHUN 110 TPUBUAIBHOM MM MEXKTyHAPOJHON CUCTEMATUYECKON HOMEHKIIATYPE.
Pelienne nmpakTUKO-OpPUEHTUPOBAHHBIX TEOPETHUECKHUX 3a/IaHUM HA CBOMCTBA OPraHMYECKUX COCTMHEHUN
OTJEJIbHBIX KIJIACCOB.

JlabopaTopHas padora

JlaGopatophas padota "[IpeBparieHust OpraHMIeCKUX BEISCTB MPY HArpeBaHUH'
[Tony4yeHue >TUIICHA ¥ U3YYCHHUE €0 CBOMCTB. MoIeIMpOBaHUE MOJICKYJI U XUMHUECKUX MIPEBPAILCHHIA
Ha MPUMEpe TaHa, STUICHA, alleTHIICHA U JIp.




Tema 4.3. OcHOBHOe co/iep:KaHue 0KO01
Wnentudukarmis 0KO02
T — Teopernueckoe o0yueHue 0K04
BEIIECTB, UX IIK 2.1.IIK 2.3.
N —— buoopranuueckue coenunenus. [IpumeHenue u Ouoiorudeckast poib yriieBoaoB. OKHUCIEHHE YTTIEBOJO0B K 2.5.
HpHMEHEHHE B - ICTOYHUK SHEPTHH KUBBIX OpraHu3MoB. O01acTy MpUMEHEHHsI aMUHOKHUCIIOT. [IpeBparenus: 6enKoB
GEITOROI 1 OuIM B opraHu3Mme. buosnorndeckue QyHkimu OenkoB. buonormueckue ¢GyHKIUM >KUpoB. Pob
NpoM3BoyicTReHHOf |OPTAHHIECKOH XHMUM B PELIEHHH po0JieM MUIIEeBON OE30MacCHOCTH
NEeSTETHHOCTH — —
YeNOBEKA Ponpb opranndeckoli XumMuu B pelIeHHH TPOOJIEM SHEPTeTHUECKOI O€30MacHOCTH, B Pa3BUTUH METUIIUHBI,

CO37IaHUHU HOBBIX MaTEPHAIIOB, HOBBIX HCTOYHHKOB YHEPTUH (ATHTCPHATUBHBIC UCTOYHUKN YHEPTUH).

OnacHOCTh BO3JEUCTBUSL HA JKHUBBIE OpPraHU3Mbl OPraHMYECKHUX BEILIECTB OTJEIbHBIX KJIACCOB

(YyrieBomopoabl, COHPTHI, (PEHOJBI, XJIOPOPTaHMYECKHE MPOU3BOMIHBIC, alBJICTUABl M JIP.), CMBICI

MoKasatelis MPeJeIbHO JOMYCTUMON KOHLIEHTpaluu

JlaGopaTopHble 3aHATHSA

JlaGopatopnas pabota: "M neHTnduKanms OpraHueckKuX COeTMHEHUM OTACTbHBIX KIacCOB"

Nnentudukarms opraHMuecKux COSAMHEHUN OTICIBHBIX KJIACCOB (HA MMPUMEPE aJIbJICTHIOB, Kpaxmaa,

YKCYCHOM KUCIIOTBI, OEITKOB U T.I1.) C UCMOJIB30BaHUEM UX (DU3UKO-XUMHUUYECKUX CBOWCTB U

XapaKTEPHBIX

Ka4yeCTBEHHBIX peakiuil. JleHaryparus 6enka npu HarpeBaHuu. L[BeTHbie peakinn 6enkoB. Bo3HUKHOBEHHE

AQHAJTMTUYECKOTO CUTHAJIA CTOYKHU 3PEHUS] XUMHUYECKHX TPOIIECCOB MPH MPOTEKAHNU KaYeCTBEHHON PEaKIIHH,

MO3BOJIAIONIEH MACHTU(UIIMPOBATH MPETI0KEHHBIC OPTaHMYECKHE BEIIECTBA
KoHnTtpoJbHasn CrpyKTypa 1 CBOICTBa OpraHMYECKHUX BELIECTB
pabora 2
Paznen 5. Kuneruueckune u TepMOIMHAMHYECKUE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKiui
CxopocThb OcHOBHOe coiep:KaHue 0KO01
XUMUYECKUX 0KO02
peaKImid. IK 2.1.TIK 2.3.
XuMHUECKOe [IK 2.5.
paBHOBeECHE
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TeopeTuquKoe oﬁyqe}me

CKOpoCTh peakllu, €€ 3aBUCUMOCTb OT Pa3IM4YHBbIX (DAKTOPOB: MPUPOABI PEArMPYIOLIUX BEILECTB,
KOHIIEHTpALlUH PearupykolrX BeIECTB, TEMIIEPATyphl U IIOIMIAAN PEAKIIMOHHON MOBEPXHOCTH. TernsoBbie
3P PEKTH XUMUUECKUX PEAKIUN. DK30- U DJHIOTEPMUYECKHE, PEaKIIH.

OOpaTUMOCTb peakLuii. XuMHYECKOe paBHOBECHE U €TI0 CMELIEHHUE O/ IeHCTBUEM Pa3IMYHBIX (DaKTOPOB

YCJIOBUM NPOTEKAHMUs XUMHUUYECKUX ITporieccoB. [Ipuanmn Jle [larense.

IIpakTH4eckue 3aHATHSA O0KO1 0K02
IIK 2.1.1IK 2.3.
PemieHne mpakTUKO-OpHEHTUPOBAHHBIX 33/ITaHUH HA aHATU3 (DAKTOPOB, BIMSIOIIMX HA U3MEHEHHE CKOPOCTH IK 2.5.
XUMHUYECKOHN peakiuy, B T.4. C TIO3ULHUI 3KOJIOTUYECKH L1eIecO00pa3HOro MOBEACHHS B OBITY U TPYIOBOIl
NEATENBHOCTH B IIEIX COXPAHEHHs CBOETO 3710pPOBbsl U OKPY>KAIOLIEH IPUPOAHON CPEIBI.
Pemienue npakTrko-opreHTHPOBAHHBIX 331aHUI Ha MpuMeHeHne npuHimna Jle-Illarense mis HaxoxneHns
XUMHUYECKOTO PABHOBECHUS
Pazneua 6. PactBopsI
Tema 6.1. OcHoBHOe cogepkaHue O0KO01 0K02
ITonsTHE O 0KO07
pacTBopax TeopeTnueckoe ooyuenmne [1K 2.1.TIK 2.3.
IIK 2.5.
PactBoperne kak (usMko-xummyeckuii mporecc. PactBopel. CrocoObl TPHTOTOBIEHHS PacTBOPOB.
PactBopumocTs. MaccoBast 0511 paCTBOPEHHOTO BeliecTBa. CMBICI ITOKa3aTelis IPEAEIbHO A0y CTUMON
KOHIIEHTPAIMHU 1 €TO UCII0JIb30BaHUE B OLIEHKE SKOJIOTMUECKON 0€3011aCHOCTH.
[IpaBuia 3KOJIOTMYECKH LeIecOOOPa3HOr0 MOBEJAECHUS B OBITY U TPYJOBOM JAEATEIBHOCTH B LEIAX
OpraHM3MBbI ONPECIECHHBIX BEIIECTB.
Perenrie npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUH Ha PacTBOPHI, UCIOIb3yeMble B OBITOBOM U
IIPOU3BOJCTBEHHOM JESTEILHOCTH YEJIOBEKa
OcHOBHOe coep:KaHue 0KO01 0KO02

JlaGopaTtopHble 3aHATHUSA




Tema 6.2. JlabopatopHnas pabota «IIpuroroBieHue pacTBOpOBY. 2 0K04
HccnenoBanune [TpuroToBieHue pacTBOPOB 3aJaHHOI (MaccoBOi, %) KOHIIEHTpaLUH (C IPAaKTUKO-OPUEHTUPOBAHHBIMU IIK 2.1.11K 2.3.
CBOIICTB PacTBOPOB  |BOIIPOCaMH) U ONPEESIEHUE CPebl BOJHBIX PACTBOPOB. IIK 2.5.

Pemenue 3a1a4 Ha IPUTOTOBIIEHUE PACTBOPOB.
ITpodeccronanbHO-OPHEHTHPOBAHHOE COAePKAHUe (CoAepKaHUe NPUKJIATHOT0 MOIYJIA)
Paznea 7. Xumus B ObITY M IPOM3BO/ICTBEHHOH AeATEJILHOCTH YeJI0BeKa 6 O0KO1 0KO02
Xumust B ObITY U 0K04
MPOM3BOACTBEHHON ()¢ yopnoe conepaanie 6 0KO07
NEeITENbHOCTH I[IK 2.1.1IK 2.3.

croBeKa Teopernyeckoe ooyueHmne 2 MK 2.5

YeJIoB - = = 5.

Hogelime AOCTHXKEHUS XUMUYECKON HAYKH M XUMUYECKON TeXHOIOruu, Poib Xumuuy B obecriedeHnn 2

AKOJIOTMYECKOM, SHEPreTHYeCKON U MUIIEBOM 0€300aCHOCTHU, Pa3BUTHH MEIUIMHLL. [IpaBuia novcka u

aHaJIM3a XUMHYECKOW MHPOPMALIMHU U3 Pa3IMYHBIX HCTOYHUKOB (Hay4yHast U yueOHO-HayYHAas

JUTEpaTypa, CpelIcTBa MaccoBor nH(popmaluu, cetb UHTepHET)

IIpakTHyeckue 3aHATHA 4

[Touck u aHanu3 KeWCOB O MPUMEHEHUN XUMHUYECKUX BEIIECTB U TEXHOJIOTUI 6 ObImy U ¢ yuemom

Oyoywieil npogheccuonanvHoll deameabHOCHMU RO MeMam: JaKu, Kpacku, CTEKIIO, CILJIaBbI, 4

ropro4YecMa30oyHble MaTepuasbl, HAHOMaTEPHAaJIbl, HCTOYHUKH TOIINBA, ObITOBAs XUMHSL.

3anmra: [IpencraBieHue pe3ysibTaToB pelIeHUs: KeHCOB B (hopMe MUHHU-JIOKIIAAA ¢ Mpe3eHTaluel,

BU/JICO- POJIMKA, pa3pabOTKU MakeTa caiita u jp.

IIpome:xxyTouHasi arTecTanus o AucuunanHe (auddepeHUMPOBAHHBIN 3a4eT) 2

Bcero
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3. YCJIOBUS PEAJIMBALIVA TTPOT PAMMBbI OBIIIEOEPA3OBATEJIGHON JUCHATLIVHBI

3.1. TpedoBaHusi K MUHUMAJILHOMY MATEPUAIbHO-TEXHUYECKOMY 00ecIie4eHHuI0
Jnsa  peanmsanuu  mporpamMmbl - JUCUMIUIMHBL - IIPEAYCMOTPEHBI  CIEAYIOIIME CIELUaIbHBIC
MOMEIIEHUS: yUeOHbIN KaOMHET XUMHUH 1 XUMHYECKast 1TabopaTopus.

O6opynoBanue yuyeOHOro KadOuHeTa (HAIJIS/IHbIe TMOCOOMSI): HAOOPHI IIAPOCTEPIKHEBBIX
MOJICJIEH MOJICKYJI, MOJEIH KPHCTALTMYECKUX PEIIETOK, KOJUICKIUH MPOCTBIX M CIIOKHBIX
BEIICCTB W/WJIM KOJUICKIIUM TIOJMMEPOB; KOJUICKIIUS TOPHBIX IOPOJ W MHHEpAIOB, TaOiuIa
MenneneeBa, yueOHbie PrIbMbI, ITU(POBBIE 00pa30BaTEIBHBIC PECYPCHI.

TexHnueckue cpeacrBa 00y4eHMsA: KOMIBIOTEp C YCTPOMCTBaMH BOCHPOM3BEAEHHUS 3BYKA,
MYJIbTUMEANA-TIPOEKTOP C SKPAHOM.

O6opynoBaHue Ja60paTOPUN: MUHUMATHHBIM HA00P PEAKTUBOB M XUMHUUYECKOU TTOCYIBI.
3.2. UnopmannoHHoe odecrieyeHne peai3aluy MporpaMmbl

3.2.1. IlepeueHb OCHOBHOI U JOTIOJIHUTEIBHOMN JIUTEPATYPBbIL:

OcHOBHAg OuTEpPATYDA:

1. Ta6puenan O.C. Xumus. 10 knacc: yueOnuk: 6a3osblii yposens / O.C. Iabpuensn. -- 10-
e u3m., crep. — M. : [Ipoceemenune, 2022. — 191, (1) c. : m.

2. Ta6puensn O.C. Xumus. 11 knacc: yueOGuuk: 6a3oBbiii yposenb / O.C. [abpuensn. -- 8-¢
u3., crepeoturt. — M. : [Ipocsemenue, 2021. — 223, (1) c.: wi.

1. Ta6puensn O.C., Octpoymos U.I'., Cnagxos C.A., Jlopodeesa H.M. IIpaktukym: yue6.
nmocoOue Jyis CTy[. YUpexJIeHu cpel. npod. oOpa3oBaHMUs.
— M., 2021.

JlononHUTEeNbHAS AUTEPATYpa:

2. baomnos, JI. H. Xumus: yue6rux ans CIIO / JI. H. biunos, U. JI. Ilepdunosa, T. B.
CoxkonoBa. — 2-e u3n., crep. — Cankr-IlerepOypr: Jlanp, 2021. — 260 ¢. — ISBN 978-5-
8114-7904-7.

3. Iaopuensn O.C., OcrpoymoB W.I. Xumusa 18 mnpodeccuii M CHEHMATbHOCTEH
TEXHUYECKOTO MpOoQuIIs: yUeOHUK IJsl CTYyA. YUpeXAeHui cpel. npod. odpazoBaHus. —
M., 2019.

4. Ta6puensu O.C., Octpoymos N.I'., Octpoymosa E.E. u ap. Xumus mis npodeccuii u
CHEIMaTbHOCTEH €CTeCTBEHHO-HAYUYHOTO MPOodUiIs: yUeOHUK IS CTYA. YUPEKACHUN Ccpes.
npod. oOpazosanus. — M., 2020.
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3. Epoxun IO.M. CGOpHHMK TECTOBBIX 3aJaHMH MO XUMHUH: ydueb. mOCOOME IS CTYyI.
VYupexnenuii cpef. npod. oopazoBanus. — M., 2020.

4. Ta6bpuensa O.C., Octpoymos WN.I'., Cnagkos C.A. Xumus: mocobue s MOATOTOBKU K
EI'D: y4eb. mocobue st cTyn. yupexkaeHuit cpea. mpod. odbpazosanus. — M., 2014.

5. Ta6puensu O.C., JIsicoBa I'.I'. Xumus. TecTsl, 3a1a4u U yIPaKHEHHs: yue0. mocodue s
CTyII. yupexaeHuit cpen. mpod. oopazoanus. — M., 2014

6. T'ycesa, E. B. Xumus mis CIIO: yuebno-MeToauueckoe mocobue / E. B. I'ycesa, M. P.
3uranmuna, /1. Y. Kynukosa. — Kazans: KHUTY, 2019. — 168 c.

7. Yepuuxosa, H. 10. Xumus B J0CTYIIHOM U3I0KEHUH: ydeOHOE nocobue st cro / H. O.
UepnnkoBa. — 2-¢ u3., crep. — Cankrt-IlerepOypr: Jlans, 2022.
—3l16c¢.

3.2.2 Wurepuer pecypesi:

1. Jlans: snexrponno-6ubanoreunas cucrema. — URL: https:/e.lanbook.com/

2. Tlopran hyHIaMeHTaTLHOTO XMMHUYECKOTO 0OpasoBanus Poccun. — URL:
http://www.chemnet.ru

3. https://profspo.ru/ DnexTpoHHBIH pecypc mppoBoii 00pazoBaTensHol cpensl CITO
«PROFob6pazoBanue.

4. https://urait.ru/ O6pasosarenbHas miatrdopma FOpaiir.

S. Xumwust i BCeX: MIUTIOCTPUPOBAHHbBIE MATEPUAIIBI IO OOLIEH, OPraHUYECKON 1
Heoprannueckoir xumuu. — URL: http://school-sector.relarn.ru/nsm/

6. XKypuan "Xumus u XKusnb - XXI Bex". - URL: http://www.hij.ru

7. YueOnuk xumun. Bexymmii J[. M. JKunun. Bonee cra Buneosanuceit
9KCHepuMeHTOoB ¢ ypokoB - URL: http://my.mail.ru/community/chem- textbook/

8. Mup xumuu. Ha caiite: kpaTkuii Kypc Xumuu, Ouorpaguu XUMUKOB, CTaThH, BELIECTRA,
OmbIThl, My3ed. OO0sacTH XUMHM: OpraHWYecKas, aHaJIUTUYeCKas, OSKOXUMHMSI,
HeTexumus, Tepmoxumus. - URL: http://chemistry.narod.ru

9. Bupryansnas Xumunueckas [llkona. - URL: http:/him-school.ru

10.https://edu.sirius.online/#/course/364
11.Xumus Boxpyr mac. — URL: https:/www.lektorium.tv/chemistry

12.15 onnaitn-pecypcos mo xumuu. - URL:

https://media.foxford.ru/articles/chemistry-online
13.Wrpsr:

https://yandex.ru/games/app/182589?utm_medium=search&utm_ source=yan

dex&utm_campaign=rus_games_title-k50- 10_desk yandex search_460.new
%7C70606312&utm_content=k50id%7C01 00000036930632025_36930632025%7Ccid
%7C70606312%7Cgid%7C4801
341714%7Caid%7C13475202454%7Cadp%7Cno%7Cpos%7Cpremium1%7 Csrc

%7Csearch_none%7Cdvc%7Cdesktop%7Cmain&k50id=010000003693
0632025_36930632025&utm_term=xumMua%20onnaiin&_openstat=/GlyZW

NOLnlhbmRI1eCSydTs3MDYwNiMxMjsxMzQ3NTIwMjQINDtSYWSkZXg
ucnU6¢HJIbWI11bQ&yclid=8845603709692674047
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https://yandex.ru/games/app/182589?utm_medium=search&utm_source=yandex&utm_campaign=rus_games_title-k50-10_desk_yandex_search_460.new%7C70606312&utm_content=k50id%7C0100000036930632025_36930632025%7Ccid%7C70606312%7Cgid%7C4801341714%7Caid%7C13475202454%7Cadp%7Cno%7Cpos%7Cpremium1%7Csrc%7Csearch_none%7Cdvc%7Cdesktop%7Cmain&k50id=0100000036930632025_36930632025&utm_term=%D1%85%D0%B8%D0%BC%D0%B8%D1%8F%20%D0%BE%D0%BD%D0%BB%D0%B0%D0%B9%D0%BD&_openstat=ZGlyZWN0LnlhbmRleC5ydTs3MDYwNjMxMjsxMzQ3NTIwMjQ1NDt5YW5kZXgucnU6cHJlbWl1bQ&yclid=8845603709692674047
https://yandex.ru/games/app/182589?utm_medium=search&utm_source=yandex&utm_campaign=rus_games_title-k50-10_desk_yandex_search_460.new%7C70606312&utm_content=k50id%7C0100000036930632025_36930632025%7Ccid%7C70606312%7Cgid%7C4801341714%7Caid%7C13475202454%7Cadp%7Cno%7Cpos%7Cpremium1%7Csrc%7Csearch_none%7Cdvc%7Cdesktop%7Cmain&k50id=0100000036930632025_36930632025&utm_term=%D1%85%D0%B8%D0%BC%D0%B8%D1%8F%20%D0%BE%D0%BD%D0%BB%D0%B0%D0%B9%D0%BD&_openstat=ZGlyZWN0LnlhbmRleC5ydTs3MDYwNjMxMjsxMzQ3NTIwMjQ1NDt5YW5kZXgucnU6cHJlbWl1bQ&yclid=8845603709692674047
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4. KOHTPOJIb 1 OIIEHKA PE3YJITATOB OCBOEHVS OBIIEOBEPA3OBATE/IHHOM T CIIUITIINHBI
KoHTtponb ¥ oreHka pe3yabTaToB OOydeHHsI OCYLIECTBISIETCS IpEnojaBaTesieM B IpoLecce
MPOBEACHUSI PAKTUYECKUX 3aHATUM U Ja0OPaTOPHBIX paboT, TECTUPOBAHUS, & TAKXKE BBHITOTHEHHUS
00y4aromyMuUCs WHAMBUIYAIbHBIX 3a/laHUM, MPOEKTOB, HcciaenoBaHui. Pe3ynpraTel 0OyueHus
OTPENIENSAIOT, YTO OOYYarOIHecs: IOJDKHBI 3HaTh, MIOHMMATh M JIEMOHCTPHPOBATH IO 3aBEPIICHUH
W3YYEHHS JUCLAIUIHBL
Jns popMupoBaHUs, KOHTPOJISI M OLEHKU PE3yJbTaTOB OCBOCHUS yYEOHOW JUCIMILIMHBI
UCTOJB3YETCsl CUCTEMA OLIEHOYHBIX MEPONPHATUH, MPEICTABILION@AsS cOO0H KOMIUIEKC Y4eOHBIX
MEpOIIPHUATHH, COTNIACOBAaHHBIX C pe3yJbTaTaMH 00y4eHust 1 chopMyIupoBaHHbIX ¢ yuerom ®I'OC
C00 (mpeametHBIe pe3ynbTarhl 1o mucimrmHe) 1 ITOCCIIO.

OK/II Mopyas/P }
Ne K asgen/Tem | PesyabTar 00yyenus Tunbl oL eHOYHBIX MePONPUSATHI
a
1 OcHoBHoOe coaep:kanue
1 Pazpen 1.| @opmyaupoBarth
OcHOBBI 0a30BbIe NOHATHSA U
CTpOECHUS 3aKOHbI XUMHH
BelllecTBa
1.1 OK 01 |Ctpoenue |CocraBusrh 1.Tect «CrpoeHne aTOMOB XHMHYECKHX D3JIE€MEHTOB H
[1K aTOMOB XuUMHYecKHe GOPMYIIBI | Ipupoia XUMUYECKOM CBA3M.
2.1.1K  |xumudeck |coenmnenuii B
2.3. ux COOTBETCTBHH CO 2.3amauyn  HAa  COCTAaBJIE€HHE  XHMHYECKHX  (opMmyln
[1K 2.5. |snemeHTOB |cTemeHbio OKUCIEHUs |IBYXaTOMHBIX ~ COEAMHEHHH  (OKCHIOB,  CyJIb(HIOB,
U IIPUPOJA [ XUMMHUYECKUX TUJPUIOB U T.n.)‘
XUMHYCCK [3JICMCHTOB, HCXOOs U3
Oif CBS3M  |BAJICHTHOCTH U 3. 3agaHus Ha UCIOJIB30BAHUE XMMHUYECKONW CHMBOJIUKU
5]EKTPOOTPULIATENLHO (M HA3BAaHUM  COENMHEHMH 10  HOMEHKIAType
cTH MEXIYHApPOJIHOIO COI3a TEOPETUYECKON U NPUKIIAHOU
XUMHUM W TPUBUAIBHBIX HA3BaHUM JUIsI COCTaBIICHMS
XUMHYECKUX  (OPMYyNI  ABYXaTOMHBIX  COEIWHEHHH
(okcunoB, cynbGUIOB, THUAPUAOB U T.OI.) U JPYTHX
HEOPraHWYECKUX COEIMHEHHI OT/IEJIbHBIX KJIACCOB
1.2 OK 01 (Ilepuonnu |XapakrepruzoBarhb 1. Tectr «Meraunyeckue / HEMETALTHYECKUC
eCKUi XMMHUECKHE 3JIEMEHTHI | CBOMCTBA,
OKO0Z |3acon  u|B coorsercteum ¢ ux JJIEKTPOOTPULATENBHOCT U CPOACTBO K  DJIEKTPOHY
1K 2.1. Tabnauua  |TMOJIOKEHUEM B|XMMHUYECKUX JIEMEHTOB B COOTBETCTBHE C HMX
[TK2.3. JL.A. MEPUOIUIECKON SJIEKTPOHHBIM
K 2.5 |Menzenee |cucreme  XMMHYECKHX|CTPOCHHEM U TOJIOKCHUEM B  TEPUOJUYECKON
Ba 3JIEMEHTOB J.MN. |cucreme
Menneneesa xuMudeckux daeMmenToB JI.M. MeHneneeBay.

2. IlpakTHueckue 3aJaHusl HA YCTAHOBJICHUE CBSI3U
MC)K)Iy CTpOGHI/IeM ATOMOB XHUMHWYCCKUX DJIEMCHTOB H
HepI/IOIlI/I‘{eCKI/IM

M3MEHEHHEM CBOWMCTB XMMHUUYECKHX JJIEMEHTOB H

COCIMHEHHUHU B COOTBETCTBUU C MOJIOKEHUEM
ITepuoanueckoit

CUCTCMC.

nx

3. IlpakTUKO-OpHEHTUPOBAHHBIE TEOPETUUECKUE
3aJaHusl Ha

XapaKTepU3aIHI0 XUMHUUYECKUX IJIEMEHTOB:
«Meraumnueckue / HeMeTaJUIMYECKHE CBOMCTBA,
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Mopayas/P

OK/Mm )
Ne K aszes/Tem | PesyabTat o0yuenust THNBI OLIeHOYHBIX MePONIPUATHI
a
3NEKTPOOTPULIATEIBHOCT W CPOJACTBO K 3JIEKTPOHY
XUMHYECKMX DJIEMEHTOB B  COOTBETCTBHE C MX
JJIEKTPOHHBIM ~ CTPOCHHMEM M IIOJIOKEHUEM B
[IEPUOINYECKON CUCTEME XUMHUYECKUX
anemenToB JI.11. MenzaeneeBa»
2 Pasnen 2. |XapakrepuzoBarb
XumMuuec |THIbI XUMHUYECKUX
KHe peakumi
peaknuu
2.1 OK 01 |Tunsr Cocrapnare  peakuuu| 1. 3a7a9u Ha COCTABIICHUE YPAaBHEHUH PEaKIIHid:
XUMHYCCK |COCAUMHCHUS,
OK 04 | pasnokenns, o6Mena,|— COSTMHEHHUS, 3AMEIIEHUS, PA3TI0KEHHs, OOMEHa;
K 2.1 peaknuii  |3amemnieHus, — OKHUCJIATEJILHO-
1K 2.3. OKHCJIIUTCIIbHO- =
BOCCTAHOBHUTEIBHBIX PEAKUUH C HCIOJIb30BAHUEM
K 2.5 BOCCTAHOBHTEINIBHBIE |\ /or g
peaxtnn AIIEKTPOHHOTO OaaHca.
2. 3agadn Ha pacueT MacChl BEIIECTBA WU 00BEMA
ra3oB [0 W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
3805
00BEMY ONHOTO M3 YYACTBYIOIIUX B PEAKIHH
BEILIECTB;
pacuéTthl
Macchl (00bEMa, KOTMIEeCTBA BEIIECTBA) MPOAYKTOB
peakuuu,
€CJIM OJHO U3 BEILECTB UMEET IIPUMECHU
2.2 OK 01 |Omexrpon [Cocrasmsare ypaBHenus|1. 3agaHusi Ha COCTABICHHE MOJIEKYJISPHBIX U
UTUYCCKasA (XMMHYCCKUX pCaKuu | HOHHBIX
OK 04 nHcconuarn |HoHHOoro  o6Mena ¢|pEAKUMHA C Y4YacCTHEM KHCJIOT, OCHOBaHUM M COJEH,
K 2.1y u|y4yactuem YCTaHOBJICHHE U3MEHEHUS KUCIOTHOCTH CPEJIbI
[K 2.3. HMOHHBII HEOpraHMYeCKuX
(K 2.5 | oven BeIECTB 2. JlabopatopHas pa6oTa "THUIbI XMMHUIECKMX PEaKIHii"
3 Pazgen 3. HMccaenoBathb Koutpoabnasi padora
CTpoeHue |cTpoeHHEe H CBOiCTBA
" HEOPTaHHYeCKAX «CBolicTBa HEOPraHMYECKUX BelIECTB)»
CBOMCTBA |BelIEeCTB
HeOpraHu
YECKHUX
BelecTB
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Mopyas/P

Ne OK/ asnes/Tem | PesyabTat 0o0yuenust THNBI OLIeHOYHBIX MePONIPUATHI
. a
3.1 OK 01 |Knaccudpu |Knaccuduuuposars 1. Tect «HomeHknarypa W Ha3BaHHWE HEOPTaHUYECCKHX
K 2.1, |kauus, HCOPraHneCKHue BEIIECTB HCXOAS W3 WX XUMHYECCKOW (HOPMYIBl WA
[1K 2.3. | Homenknar |Bemtectsa BlcocraBieHne XuUMHUYECKOH (OPMYNIbl HCXOAS W3
MK 2.5|YP2 W |COOTBCICTBUM € MX|yaspanms — BemecTBA 1O MEXKIYHApOIHOW WM
CTPOCHHC | CTPOCHACM TPUBHAJILHON HOMEHKJIATYpE.
HEOpraHu4
CCKHX 2. 3amayn  Ha pacdyeT MaccoBOM oMM (MaccChl)
BEILCCTE XMMHYECKOTO dJieMeHTa (COeIWHEHWsI) B MOJIEKYJIE
(cmecnm).
3. [lpakTrueckue  3agaHus 1O  KiIacCU(UKAIUH,
HOMECHKJIATYpe u XUMHUYCCKUM ¢dhopmynam
HEOPTraHMYECKHUX BEUICCTB PA3THMYHBIX KIIACCOB.
4. Tlpaxtrueckue 3aaHus Ha oTIpesieTIieHne
XMMHYCCKOW aKTHBHOCTH BEIECTB B 3aBHCUMOCTH BHA
XUMHUUYECKOM CBA3M U TUIA KPUCTAIUINUECKON PEIIETKH.
3.2 OK 01 [®uzuko- |YcranaBnuBaTh 1. Tect «OCcOOEHHOCTH XMMHYECKHX CBOMCTB OKCHIOB,
OK 02 XUMHIECK  3aBUCUMOCTD qJI/BPHfO' KHCJIOT, OCHOBaHHH, aM{QOTEpHBIX THAPOKCHUAOB U
MK 2.1, ue 5 XUMHUYECKUX CBOUCTB COHCﬁ)).
MK 2.3, CBOHMCTBa HEOPraHN4YCCKUX .
HEOpraHn4 [BCUICCTB OT CTPOCHUS 2 3aﬂaHI/Iﬂ Ha COCTaBJICHUEC ypaBHeHI/II/I XUMHUYECCKUX
IIK 2.5 |ecknx aTOMOB U MOJICKYJI, & |peaknud ¢  y4acTHeM TMPOCTBIX M CIIOKHBIX
BEMICCTB | TAKXKE THIA| HEOPraHUYECKUX  BEIIECTB: OKCHUJOB  METaJUIOB,
KpHCTaILIH4eCKOl HEMETaJIIOB u amdoTepHBIX DIIEMEHTOB;
PeILCTRHI HEOPTaHWYECKUX KHCJIOT, OCHOBAHMM M aM(OTEPHBIX
TUJPOKCHUJIOB, HEOPraHUYEeCKUX coJIeH,
XapaKTepHU3YIOUINX WX CBOMCTBA U CIIOCOOBI MTOTyYEHHS.
3. [IpakTuxo- €OOpHEHTHPOBAHHEIC TPETUYCCKUE
3aJ]aHdsl Ha CBOWCTBA W TIIOJyYCHHE HEOPTaHUYECKUX
BEIIECTB
33 | OKOl |Mpentnd |MccnemoBath 1. TIpakTUKO-OPHEHTHPOBAHHBIC  3aJaHUS  TI0
OK 02 |MKalHA  |kayeCTBEHHBIE COCTAaBJICHHI0 XUMHUYECKUX pPEaKIUi C y4dacTUEM
OK 04 ?IZSIIZ;?(HH peaxIuu HEOPraHMYECKUX BEIIECTB, MCIONB3YyEeMBIX IS UX
MK 2.1. HEOPraHUYECKUX HCHTU(DUKALMH.
[K 2.3, |BEHCCTB BEIIECTB 2.J1a60o 6 . “U
. paTopHas pabora: NeHTU(UKAIISL
MK 2.5 HEOPraHWYECKUX BEIIECTB”’
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Monyas/P

OK/M }
Ne K aznen/Tem | Pe3yabTat o0yyeHus THNBI OLIEeHOYHBIX MEPONIPUATHI
a
4 Paznen 4. HcciaenoBarnh Kourpoabhas padora
CrtpoeHne |cTpoeHHe U CBOICTBA
" OpraHHuecKux «CTpoeHue 1 CBOHCTBA OPraHMYeCKUX BellecTB)
CBOICTBA |BelIECTB
opraHuye
CKHX
BelIeCTB
4.1 OK 01 |Knaccudu |Knaccudunuposars 1. 3amaHmsi Ha COCTaBJICHWE HA3BAHWH OPTaHUICCKUX
MK 2.1. |kanus, OpPraHnvYeCKHue COCIMHEHUN N0 TPUBHAIBHOW WM MEXAYHAPOIHOM
[1K 2.3. lerpoenne  |Bemectsa B|cucTeMaTu4eckoil HOMEHKIIAType.
K 2.5. n COOTBCTCTBUU C nux
HOMEHKJIAT | CTPOCHUEM 2. 3amaHuUs Ha COCTaBJICHHE MOJHBIX M COKPAIIEHHBIX
ypa CTPYKTYpHBIX ~ (OpPMYJI ~ OpPraHMYEeCKHX  BEILECTB
opranu4ec OTAECIbHBIX KJIACCOB.
KHUx
BEIIICCTB 3. 3amaun Ha ONpENENIEHHE MPOCTEHUIIEi
(bopMyIIBl OPraHMYECKON MOJIEKYJIbI, UCXOAS U3
3JIEMEHTHOTO COCTaBa (B
)
4.2 OK 01 |CpoiicTBa |YcTaHaBnuBaTh 1. 3amaHns Ha COCTaBICHHE YPAaBHEHUM XHUMHYECKUX
OK 02 Opranuiec |3aBHCHMOCTD @Hfﬂﬂlfo' peakuMii ¢ ydacTHEM OpraHUYEeCKHUX BEIECTB Ha
KX XUMHHCCKUX  CBOMCTB| ocHOBAaHMM UX COCTaBa M CTPOCHUSI.
OK 04 COCAMHCHH | OPraHNYCCKUX BCIICCTB
it OT CTpOoeHHUs MOJIeKyn |2. 3alaHusl Ha COCTaBJICHUE YPAaBHEHUH XHMHYECKHX
peaxkiuii, WUTIOCTPUPYIOMKUX XHMUYECKHE CBOWCTBA C
Y4eTOM MEXaHHU3MOB MPOTEKaHHSA NAHHBIX peakiuuil u
TECHETUYECKON CBA3M OPTaHWYECKHX BEIIECTB Pa3HBIX
KJIACCOB.
3. PacueTHple 3amaud MO YpaBHEHHSAM pEaKIUi c
y4acTHEeM OpraHMYEeCKUX BEIIECTB.
4. JlaboparopHas pabora “IIpeBpamieHus
OpPraHWYECKHX BEIIECTB IPHU HarpeBaHuu"
4.3 OK 01 |Unentudu |Uccnenosats 1.IIpakTHKO-OpHEHTHPOBaHHBIE 3aaHus o
OK 02 Karps Ka4eCTBCHHBIC PCAKIUN| cOCTABICHUIO XMMHYECKHUX peakIuil C  ydacTHEM
OPTAHHHEC | OpraHHecKix OpPraHWYecKHX BELIECTB, B T.4. UCIOJB3YEMBIX IJS UX
OK 04 |KuX COCMHCHHH UIEHTU(PUKAIMK B OBITY M TIPOMBIILIEHHOCTH.
MK 2.1. BCIICCTB, OTACIIBHBIX KJIIaCCOB
[K 2.3. |ux 2.JIaboparopHas pabora: “UnenTudukamms
IIK 2.5. [3HadeHue n OpPTraHUYECKUX COCAMHECHHI OTACIIBHBIX KITacCOB”
MMPpUMCHCH
nue B
ObITOBOI 1
IPOU3BOJC
TBEHHOHN
JACATCIBHO
CTH
Ues0BeKa
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OK/II

Monyas/P
azgen/Tem
a

PesyabTaTt 00y4yeHus

THunbl OLIeHOYHBIX MEPONPUATHI

Pa3nen 5.
Kuneruue
CKHe H
TEePMOJIMH
aMHYeCKH
e
3aKOHOMe
pHoCcTH
NPOTEKAH
us
XHUMHUYECK
115'¢
peaxkumii

XapakTepu3oBaTh
BJIHsIHUE Pa3JIMYHbIX
¢axrTopos HA
paBHOBecHe "
CKOpPOCTh
XHMHYECKHMX peakuui

OK 01
OK 02

CxopocTb
XUMHYECK
ux
peakuui.
XuMHIeCcK
oe
paBHOBeCU
e

XapaxkTepu3oBaTh
BIIUSTHUE
KOHIEHTpaluu
pearupyromumx

BEIIECTB u
TeMIIEpaTyphbl Ha
CKOPOCTb XMMHUYECKHX
peakui

XapakTepu3oBaTh
BIMSHAE  W3MCEHEHUS
KOHLICHTpaLUK
BEIIIECTB, peakunuu
cpellbl U TeMIEPaTyphl
Ha CMeIeHNE
XUMHUYECKOTO
paBHOBECHS

IIpakTUKO-OpUEHTUPOBAHHBIE TEOPETUUECKHUE 3aJaHUS
Ha aHaiu3 (aKTOpOB, BIHMAIOUIMX Ha H3MCHEHHE
CKOpOCTH XUMHUYECKOU peaxkuun. IIpakTuko-
OpPUECHTHPOBAaHHBIE 3aJaHNs HAa NMPUMEHEHWE MPHHIUIA
Jle-IllaTenbe I HAXOXKAECHUS HANPABICHUS CMELICHUS
paBHOBECHSI XMMHUYECKOM peakiuy U aHanu3 (akTOpOB,
BJIMSIOIIMX HAa CMEIIEHNE XMMUYECKOTO paBHOBECHS

Paznen 6.
PactrBoOpsI

HccaenoBathb
HCTUHHBbIE PACTBOPbHI
c 3aJJaHHBIMH
XapaKTePUCTUKAMH

6.1

OK 01
K 2.1.
K 2.3.
[K 2.5.

ITonsarue o
pacTBopax

Pazauuaars
pacTBOPHI

HUCTUHHBIC

1. 3agauu Ha IPUTOTOBJICHUE PACTBOPOB.

2. HpaKTI/IKO-OpI/IeHTI/II)OBaHHLIG PaCUYCTHBIC 3aJaHUs
Ha JUCHICPCHBIC CUCTEMBI, UCIIOJIB3YEMBIC B OLITOBOH M
HpOPI3BOI[CTBeHHOI>i JCATCIBbHOCTH YCJIOBCKA

6.2

OK 01
OK 04

Hccnenona
HHE
CBOMCTB
pacTBOpOB

UccnenoBatrs  ¢usuko-
XAMHUYECKUE CBOWMCTBA|
HUCTHHHBIX PaCTBOPOB

Jlaboparopnas pabota “IIpuroToBneHue pacTBOpoB”

I

“p0(l)eCCI/IOHaﬂbHO-Op“eHT“pOBaHHOC cojiepkaHue (cozlepmalme NPUKJIATHOTO MOZ[yJ'lfl)
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Mopayas/P

OK/Mm N
Ne K aszes/Tem | PesyabTat o0yuenust THNBI OLIeHOYHBIX MePONIPUATHI
a
OK 01 (Paszmen 7. |OuenuBatn Keiic (¢ yueTom Oyayiieii mpodeccHoHaIbHOR
NoC/IeACTBHUSA JesTebHOCTH) BO3MOYKHBIE TEMBI KEICOB:
OK 02 (Xumust B|g . o
6 bITOBOU u| 1. HoBelilme cMa304HbIE MaTEpUAIIbI
OK 04 BITY " nipousBoacTeenHoii
MPOM3BON | yeqrenbHOCTH 2. byaymue matepuansl Juisi OPOM3BOACTBA Ky30Ba U
OK 07 |CTBEHHOM |yoqopeka ¢ mosmuumii |ACTANCH aBTOMOOHIICH.
MK 2.1. |ACHATEIBH |50 nornueckoii s B
MK 2.3. |ocTH Ge30maCHOCTH . bynymue Marepuaisbl [ TOIUIMBA.
MK 2.5. |4es10BeKa 4. Unentudurkanus MaTepualoB.

3amuTa Keiica (c yueToM Oyayuiei
Nnpo¢ecCHOHATBHOM 1eATeILHOCTH)
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